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| Crankease sand-cast in 
aluminium alloy for a 450 b.h.p. 
I diesel engine suitable for railcar 
applications. By courtesy 
| of Messrs. Davey, Paxman & Co. Ltd. 
You get more than a casting from i elANALS 

TION 

A plan is the link between past experience and future efficiency. 


Birmal can be called upon at the planning stage, and will pro- 
vide the lessons and benefits of fifty-three years of casting 
experience. 

Birmal service includes advice on the selection of materials and 
casting processes, a wide choice of specifications and foundry 
workshop co-operation. 

Birmal supply aluminium and magnesium castings by the sand, gravity 
die and pressure die processes. 


Birmingham Aluminium Casting (1903) Co. Ltd. 


BIRMID WORKS SMETHWICK BIRMINGHAM 40 
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DAVID BROWN 





Q Our Inspection Department insists on a tolerance 
of _0:0002 in. per inch of facewidth on helix for 
gears to be shaved. Can this be maintained on the 
No. 7 Hydrax machine? 

A Simplicity itself, as the exact helix angle is 
set directly on the angular hob traverse a 
scale. Furthermore, any possibility of helix 
angle variation due to wear is eliminated 
as the No. 7 Hydrax operates without 
differential, spiralling gears or lead screw. 


WRITE NOW FOR LEAFLET M 104.4 
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NO. 7 HYDRAX 
GEAR HOBBING 
MACHINE 





Q We already know that the S6H Gear Shaving 
Machine meets our requirements for standard spur 
and helical gears. Willit also shave our shoulder 
gears? 


A This machine will accommodate all types 
of gears as three different shaving tech- 
niques can be used. These are AXIAL 
TRAVERSE and OBLIQUE TRAVERSE 
for standard gears and TANGENTIAL 
TRAVERSE for shoulder gears. 


WRITE NOW FOR LEAFLET M 103.9 














Ease of loading is a feature of both 
machines as gears are mounted 
horizontally at waist height. Both ean 


S6H ‘ 
GEAR SHAVING be arranged for automatic loading 
MACHINE with repeat cycle operation and 


leaflet M105.5 gives details of 
equipment available. 


THE 


DAVID BROWN 


CORPORATION (SALES) LIMITED 
MACHINE TOOL DIVISION 


BRITANNIA WORKS SHERBORNE STREET 
MANCHESTER 3 


Please address your replies to Gear Quiz. 
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: For more than 80 years the name of BROADBENT 
: has been synonymous with high quality centre lathes. 
7 The accumulated knowledge and experience of lathe 
L manufacture gained during that time is reflected in 
the design and performance of present-day machines. 
al In addition to standard Centre Lathes from 84” to 24” 
height of centres, we also specialise in Surfacing and 
Boring Lathes, Break Lathes, Heavy Duty Horizontal 
Plano-Milling Machines and Vertical Boring and 
Turning Mills. 
124” to 18” lathes can be offered for early delivery. 
Write or telephone for full details. 
| 
D (\ SOWERBY BRIDGE, YORKS. Telephone : HALIFAX 81331 
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whatever 
you turn... 


STEEL—CAST IRON-NON-FERROUS METALS 
NON-METALLIC MATERIALS... 


From the toughest manganese steel, 
hard chilled cast iron, to abrasive 
glass, wood, etc., Cutanit tools 

will provide better cutting conditions. 
They will give a greatly increased 

tool life and will withstand 


temperatures up to 900°C. without 
loss of hardness or resistance to 
abrasion or shock. 


Ask the Cutanit man to call 
and examine together the money 


you could save by using Cutanit 
in your machine shops. 





fewer tool changes with 


A METRO — CUTANIT PRODUCT 


TIPS & TOOLS 


~ 





ALL ENQUIRIES TO: SMALL TOOL WORKS PORTLAND STREET SHEFFIELD 6 TELE 20224 
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Ltd, Cowick Hall, Snaith, Goole, Yorks. 


London 
New York 
Milan 
Manchester 


Bradford 
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Hand Feed—lever, screw, lever. 


TYPES | SPEED POSSIBLE 
OF FEED | RANGES | COMBINATIONS 





that’s 
dite 


beauty 
of the 











MODEL ‘I’ 
HORIZONTAL MILLER 


Normal automatic feed. 


WHY PAY FOR ‘SPECIAL’ FEATURES YOU MAY NEVER USE? 


When you equip with A & S Model * 1” Millers you choose from 4 ranges of 
speeds and 6 different feed arrangements the best combination* for a particular 
job. Both hand-feed and automatic types can however be supplied with special 
attachments for special operations. No other small milling machine offers 
similar versatility or higher production capacity for so wide a range of work. 


TABLE 26’ x 7’ 
LONGITUDINAL TRAVERSE 
VERTICAL TRAVERSE 
TRANSVERSE TRAVERSE 


*With the A & S Model ‘1’ brochure 
in front of you, you would know 
exactly what we mean. 


Automatic Cycle. 


Built up to a standard-not down to a price 
Write for illustrated leaflet 


ADCOCK & SHIPLEY LTD 


P.O. Box 22, Ash Street, Leicester. Telephone : Leicester 24154-6. Telegrams & Cables : Adcock, Leicester 








The Institution of Production Engineers Journal 


Zot StOCK REMOVAL 


DISKUS 


SWIVEL HEAD SURFACE GRINDER 








The superior stock removal capacity of the 
segmental grinding wheel shortens 
grinding time to a fraction of that taken 
by peripheral grinding owing to the small 
area of contact with the workpiece. 
















ONE TRAVERSE WITH 
DISKUS GRINDER 






MANY TRAVERSES WITH 
PERIPHERAL GRINDING 





Balanced swivel arm, mounted on heavy 
duty anti-friction bearings fitted to amply 
dimensioned column, ensures smooth and 
easy movement. 






1 
BRIEF SPECIFICATION—TYPE DV 300 


Diameter of Segmental grinding wheel 12” 
Chucking surface of work table 16” x 8” 
Vertical adjustment handwheel 


Low Cost — Early Delivery graduated in -0002” 


This machine is only one of the many different SOLE AGENTS 


models of the standard and special segmental 


wheel grinders made by the Diskus Company. 
WELSH HARP, EDGWARE RD., LONDON, N.W.2. TEL: GLADSTONE 0033 |RRVar warrantee wor LTD. 















ane AT BIRMINGHAM —TEL: SPRINGFIELD 1134/5 - STOCKPORT—TEL: STOCKPORT 5241 - GLASGOW-TEL: MERRYLEE 2822 
0 - 
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for even greater efficiency the improved 


13" swing PRECISION 
LATHE (13-1) 





mam) MULTI PLATE CLUTCHES GIVE FORWARD & REVERSE SPEEDS. 
mam MOTOR HOUSED IN BASE SAVES FLOOR SPACE. 
EEE COARSE PITCH & FINE FEED RATIOS. 




















TELEX No. 51-123 
KEIGHLEY ENGLAND 
LIMITED 


We manufacture 3 13-30” SWING ENGINE LATHES * SURFACING AND BORING LATHES ~* TOOLROOM LATHES 
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23% Of 
” En r, 
Iine \ Weighs Cast 
In 


agn CSlum 


View of support plate 
looking downstream 

Cast in ZT1 alloy. Weight 26 Ib 78 component parts, with a total 
Courtesy: D. Napier & Son Ltd 
Sterling Metals Ltd 











fully machined weight of 183 1b, were cast in 
weight-saving magnesium alloys for the 

Napier ‘Gazelle’ free-turbine helicopter engine. 
Magnesium was a natural choice because of its 
lightness, strength, good casting properties, 


excellent creep characteristics and weldability. 










SUMMING UP MAGNESIUM 


Ultra-lightness : One-quarter the weight of steel, two-thirds 





4 the weight of aluminium. 


Strength: Highly competitive static and dynamic proper- 





ties at normal, sub-zero and elevated temperatures. 
Machinability: Machining speed twice that of aluminium, 
ten times that of steel. 

Weldability: By argonarc, almost universal for castings, 
wrought products, and to each other, with exceptional 
strength efficiencies of 75% plus. 

Castability: Excellent; uniformity of properties in thin and 
thick sections, approximating to separately cast test bar 
values; pressure tightness without impregnation. 
Formability: At 300°C, better than for other metals cold; 
no intermediate anneals or staging tools in deep drawing. 
Availability: In all cast and wrought forms. 

Chemical behaviour: In normal atmospheres, less corroded 
than iron or steel; for contact with acids or salts, highly 
efficient protective finishes are now available. 

Other characteristics: High resilience and good damping 
properties ; good thermal and electrical conductivity. 


Minit th ited 





Supply: Inexhaustible domestic supply of raw materials. 





Compressor half-casings 

Cast in ZT1 alloy 

Fully machined weight 104 lb each 
Courtesy: D. Napier & Son Ltd 
Sterling Metals Ltd 








POPPE ERAS ASE IIT BR TS OE AS ED POD VORA FO 





For full information about Magnesium and its applications, write to: 





V Magnesium Elektron Limited 


London Office: 21 St James's Square, SW1 
Registered Office & Works: Clifton Junction, Manchester 


Magnesium Elektron, Inc., New York, U.S.A, 
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PRECIMAX 


PRECIMAX MPH 


ANGULAR HEAD MACHINE 
GRINDING CAMSHAFTS AT THE ROVER CO. LTD. 


For form grinding shoulders and flanges on these camshafts, the Rover 
Company use the PRECIMAX angular system, which is unsurpassed in 
its combination of accuracy and speed of production. The'machine shown 
is the PRECIMAX MPH.10/24/45/90 Cylindrical Grinding Machine, one of 
a complete series of angular head machines which embody such valuable 
features as the combined hydraulic tailstock and wheel truing device. 
Models are available with alternative wheelhead angles of 30 deg. and 
45 deg., and with direct or oblique wheehlhead aproach. Full details of 
the entiretrange are‘available onirequest. 


f” her [uated 


CROSS HILLS -KEIGHLEY - YORKS 
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Universal Broach Sharpeners. 
f Capacity between centres: 60, 
: 72, 80 inches, also, Surface 
Broach Sharpener, working 
table 36 inches. 











) Come to 


APOINT 


for better broaching 


ene TT 











Horizontal Hydraulic Broaching Machines. 
Capacity : 24 -50 tons. 


Stroke : 30-78 inches. 


THE LAPOINTE MACHINE TOOL CO. LTD 


OTTERSPOOL WATFORD-BY-PASS WATFORD HERTS 
TEL: GADEBROOK 3711 (4 LINES) CABLES: LAPOINTE WATFORD 


Also 
The Lapointe Machine Tool Company, Hudson, Mass., U.S.A. 





BRITISH MADE 
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HEAVY-DUTY APPLIGATION 


demands 
SQUARE J} 
Pressure Switches 





For the steam generator units built by J. Stone 
(Deptford) Limited as supplied for world-wide use 
on diesel locomotives, the pressure switches are 
required to be of extremely robust construction. 
They must withstand arduous day in, day out 
railway service and they must have repeat accuracy. 
Square D drip-tight and oil-resistant pressure 
switches, monitoring atomising air or steam 


pressure, meet these exacting requirements. 





quality—here’s why! 


Easy-to-read scale indication 
Adjustable range and differential 


Hardened components in short travel 
mechanism 


Heavy-duty, quick-action snap switch 
Eight variations of basic switch 
Entire range covered up to 3,000 p.s.i. 
Pneumatic and Hydraulic operation 


And for Machine Tools 


Square D Pressure Switches are unequalled for 
machine tool applications. Take, for instance, one 
application where operating rates up to 300 per 
minute are sustained without false operation or 
flutter. Square D Switches are best for locomotives 
—and for your job! 


CLASS 9012 PRESSURE SWITCHES — one of many control system components made in 
Britain by Square D Limited—are available “ off-the-shelf” 


FIELD OFFICES: Birmingham: 72a Queen’s College Chambers, Paradise Street, 1. Midland 4212 
Manchester: 4 Minshull Street, 1. Central 9757 Glasgow: 235 Bath Street, C.2. Central 3260 


SQUARE J) LIMITED 


100 ALDERSGATE STREET, LONDON, E.C.I. Telephone: METropolitan 8646 
@)sb21 
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from jets to jelly babies 
















Already, in almost every industry, 
PNEUTOMATION — Lang Pneumatic 

Control Gear — is greatly increasing productivity. 
A look into any factory reveals instances in 
which an automatic means of operation could 
reduce costs, boost output, increase accuracy 

and save human effort and time. 

Lang Pneumatic Control Gear provides 

materials movement between process points, 

and takes care of sequence operations on 
machine tools and process plant, eliminating errors, 
maintaining greater accuracy and effecting 
marked economies. 


MADE UNDER LANG PNEUMATIC CONTROL 
Jet engines - Turbo-prop Engines - Automobiles 
Milk - Money - Bicycles - Shoes - Boxes 

Motor Cycles - Canned Foods - Metals - Ra:lway 
Wagons - Textile Components 

Fountain Pens - Soap - Bricks - Plastics 

Chemicals - Confectionery 


PNEUTOMATION 


Registered Trade Mark 


LANG PNEUMATIC CONTROL GEAR 


entirely non-corrodible 


LANG PNEUMATIC LTD 


\ 


\ 








\ VICTORY WORKS BIRMINGHAM ROAD WOLVERHAMPTON Tel: 25221-2°3 mm 
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production inspection on 





SIGMA Multi-Dimension Inspection Machines 


up to 60 dimensions can be inspected 


Rivets 


5 dimensions 
2500 an hour 





simultaneously 





Turbine Blades 


25 dimensions 
400 an hour 









A battery of Sigma Multi-dimension 
Machines checking turbine-hblades in the works 
of one of Britain’s largest manufacturers of aero-engines. 





Pistons 
13 dimensions 
500 an hour 


4 : ‘ ‘ 
Garcrsesansstodiysprocciere For high-speed inspection of mass-produced components 


exci an ranging from small watch parts to cylinder liners, axles, camshafts, 


4 


crankshafts and similar work at rates up to 4,000 per hour. 


Tyre Valves 


6 dimensions 
2500 an hour and hand-operated machines will be sent on request. 


Catalogues giving full information on fully-automatic, semi-automatic 














Sole Agents ALFRED HERBERT LTD COVENTRY AD.320 
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The best bright steel bars 
—bar none! 













As steel stockholders Macready’s Metal Company 
meet the pressure of an intensely competitive industry 
with stream-lined service and the highest quality stocks. 
Twenty well known lines are handled 
in the large and efficiently planned warehouse in Pentonville Road, 
ensuring fast delivery and exact response 
to the customer’s specifications. 
Known throughout the steel industry, Macready’s Usaspead Service 
is a guarantee of quality, accuracy, 
and prompt delivery. 











MACREADY’S METAL COMPANY LTD 








This is an example of All- 
Welded Machine Bed Plates 
manufactured by this Com- 
pany. The photograph shows 
how well the complications 
of modern machine practice 
can be overcome by this 
modern method resulting in 






















great economies. 


We can profile cut any shape in mild steel | 
from }” to 6” in thickness. Our products | 
are clean cut and necessitate the minimum | 
of machining and finishing. They make for 
large economies in reducing the number of 
operations Send your enquiries to:- 


Bolton Railway Wagon & Ironworks Co. Ltd. 


i BOLTON, Lancashire. ~weneeat ancsi 
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Rugged Rotodrills give 
highest power/weight ratio ever 
—Holman Series 4000 <= 


Here is the terrific power that means fast drilling —and the light 
weight that means slick, easy handling. 


What else do you ask of a drill? Long life. Long, trouble-free life. 
Now see what this Holman Rotodrill offers you. 


First, a cartridge-form motor with the extreme simplicity of all vane 
motors, yet with the best features of reciprocating types. Rotor blades 
made of special graphite-impregnated material. Cylinder walls lined 
with hard chrome plate. A perfectly balanced governor valve which 
ensures efficient, flexible speed control and prevents excessive speeds. 
Light pressure-point loading and consequently little wear and tear. 


What does all this add up to ? Fast, uninterrupted production, with run- 
ning costs cut down to rock bottom. Isn’t this exactly what you want? 


Holman pays ... with its life 


PNEUMATIC EQUIPMENT 


HOLMAN BROS. LTD., CAMBORNE, ENGLAND 
The Holman Organisation is world-wide. It includes the Climax Rock Drill & Engincering Works Ltd., 
and has agents, branches and technical representatives throughout the United Kingdom and in 84 other countries. 


Telepkone ; Camborne 2275 (10 lines). Telegrams : Airdrill, Telex, Camborne. London Office : 44 Brook Street, W.1, Telephone: Hyde Park 9444 


xix 













UY 
Xx SN 


HJI9 





XX The Institution of Production Engineers Journal 





A Philips” Universal Clarifier pays for 
The value of Philips Universal . . ‘ ° 
Clarifiers has been proved on itself in a very short while—it saves you 
many machines. Here is one ‘ ‘ . 
fitted to a Lumsden Segmental money in so many ways. By automatically 
Wheel Grinder. ‘ ‘ 4 
removing all types of swarf and grinding 
abrasive from the coolant it: 
@ Increases production ...less standing 
time for maintenance and no settling 
tanks to clean 
@ Economises on coolant, which is always 
kept clean 
@ Enables machines to work at maximum 
efficiency WITHOUT INTERRUPTION... 
Philips Universal Clarifiers are completely 
automatic in operation 
@ Ensures a super-fine finish and cuts 
out rejections or spoilage due to dirty 
hl coolant 
A Philips Universal Clarifier attached @ Considerably increases wheel life and 


to a Matterson Surface Grinder. 


Sludge being removed is clearly i i 
aoe. reduces dressings required 





And all this means . . . less cost per piece. 

We will gladly demonstrate the Philips 
Universal Clarifier in your works and leave 
it for a trial period without any obligation 
on your part. Just contact us at the 


address below. 6, 


PHILIPS—THE DEPENDABLE FILTERS 


Illustrations and full technical data showing how 
Universal Clarifiers have improved surface finish and 
increased wheel life on B.S.A., Brown & Sharpe, 
Cincinnati, Churchill, Jones & Shipman, Lund, Snow, 
Scrivener, U.V.A., and many other grinders, are con- 
tained in booklet Pl. 4389. Write for your copy today. 





FILTRATION DEPARTMENT 


PHILIPS ELECTRICAL LTD 


INDUSTRIAL PRODUCTS DIVISION - CENTURY HOUSE - SHAFTESBURY AVENUE - LONDON - 
PM 
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... Why not Ict Ford solve it for you? They've B.H.P.). All supremely suitable for heavy duty 
a pretty range of curves—performance, torque, industrial operation—all possessing the mani- 
fuel and B.H.P., covering Petrol and Vaporising fold advantages of World-wide Ford Service. In 
Oil Engines from 12 to 58 B.H.P. (Diesel 23 to 52 fact whenever there's a question of curves... 





- wk Mw fellows QOS 


All enquiries, please, to your nearest Dealer or to:— 
PARTS DIVISION - DOMESTIC INDUSTRIAL UNIT SALES DEPARTMENT G8 
FORD MOTOR COMPANY LIMITED 
AVELEY DEPOT - SOUTH OCKENDON - ROMFORD -: ESSEX - ENGLAND 
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And thus are dividends earned, and reserves accumulated. 


But the operation of a realistic policy of re-equipment on/y starts with the decision to 
scrap. The best new machines to replace the old must be ordered in good time. 


When the machines in question are as universal in application 
as boring and turning mills, and are among the best of their 
kind, and reasonably priced, they will most certainly be in 
good demand. 


That’s the case with Webster and Bennett Boring Mills. 
Having earned a world-wide reputation for honest-to-goodness 
value and fitness for purpose, demand frequently outstrips 
supply, and unless replacement orders have been placed well 
in advance, re-equipment may be delayed. 










In your own interests, ask us about replacements NOW. 


WS 


UZ, 
G This is a Webster and Bennett 
% Boring and Turning Mill with a 
36” diameter chuck. Other stan- 
dard sizes available have 48” and 
60” chucks. The largest mill avail- 
a able has a 72” chuck and will 
Y swing 80”. 
YW, 


WEBSTER & BENNETT LTD., COVENTRY, ENGLAND 
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PRODUCTION 





ORDERING 





The Bush with 9 Lives 


Cogent 


And the Set-up 








gives the 
best Service 









PROGRESSING DES PAT €'h 


Over 23,000 sizes available — and this figure does not 
include’all the Continental and American standards in regular 
production. The B.A.C. range is un-matched for scope or availability, 
pointing to one clear conclusion — the best bush maker 

gives the best bush service. 


BRITISH AERO COMPONENTS LTD. 
MONTAGUE ROAD, WARWICK TELEPHONE WARWICK 320, 
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THE ENGLISH STEEL CASTINGS CORPN. LTD., use the Air Tumbler 








THE AIR TUMBLER is a development of one of 
the simplest and yet most effective devices ever 
used for the extraction of dust from air. This 
development is, in itself, so simple in design and 
construction that the Plant is in the forefront of 
modern dust extraction equipment, both for 
efficiency of collection’ and for dependability of 
collection and for dependability and ease of 
maintenance. 

As is shown diagrammatically on the left, the 
Air Tumbler consists of a fixed metal screw, welded 
into a pear-shaped barrel, below which is a water- 


filled sump. The dimensions of the whole unit 





are carefully calculated so that the air stream 











traverses the whole of the screw length with 


sufficient velocity to carry a continually moving re-circulating water film over 





all the inner surfaces. Particles of dust and fume in the air are carried by centrifugal 
force on to this water film, where they are trapped and deposited safely in the sump. 
THE AIR TUMBLER has been applied successfully to varied conditions in many 


industries. ACME Technical Department is well equipped to examine any dust 





samples submitted and assess their suitability for 








collection, and _ investigations of dust or fume 
problems can be carried out on site by request 
without any obligation being incurred. ACME 
Technical Service will assess the problem and 
provide full information regarding the type of Air 


Tumbler most suitable for its solution. 





THE AIR TUMBLER is manufactured and installed in this 
Country under licence by: 











The illustration above shows an‘ Air Tumbler’ 
being used in conjunction with a typical Shot 
Blasting Unit at ENGLISH STEEL CASTINGS 
CORPORATION LTD., SHEFFIELD 


Acme Ventilating Ltd 


ACME CHAMBERS BRADFORD ST WALSALL STAFFS 


Please refer to Dept BF 3 Tel : Walsall 5183/4 Grams: Acknight Walsall 


**e kK * 
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self-cleaning 


CROFTS SLATTED 


‘BELT SAVING’ CONVEYOR PULLEYS 


Ideal for abrasive or sticky materials 


stone, slag, clay, gravel or sand. 


Find out more about this money and 


time saver: send for publication 5715. 


A typical conveyor install- 
ation imposing severe 
wear on both belt and 3% 
pulley. Crofts Slatted ‘Belt “= 
Saving’ Pulleys are a boon 
under such conditions. 







CROFTS (ENGINEERS) LIMITED 
BRADFORD 3 ENGLAND 


Tel: 65251 (2) lines) Grams: 


‘Crofters Bradford Telex’ Telex 51-426 


BRANCHES AT: Belfast, Birmingham, Bristol, Cardiff, Dublin, Glasgow, Leeds, 


Liverpool, London, Manchester, Newcastle, Northampton, Nottingham, Sheffield, Stoke 
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What happens at Newbury 


Ingenuity, backed by technical “know how? enabled the famous Racecourse 
at Newbury to become one of the most popular racing centres in the 
country—famed for its first-class amenities, efficient appointments 


and its constant attention to the well-being of its many patrons. 


Although we at Oppermans offer no Gold Cup, we do 

offer all the skill, resources and technical “know how” acquired 
in our many years in the Gear industry. These facilities are at 
your disposal—we do hope that you will make use of them 


by sending your enquiries to Oppermans of Newbury. 





Single Reduction Fan Cooled Worm Gear Units. Vertical PP 
utput shaft. For transmitting powers up to 110 h.p. R O 


Ratios 3:1 to 100;1. 4 = 
“i < Manufacturers of Geared Units 


OPPERMAN GEARS LTD - NEWBURY - BERKSHIRE 


Tel; Newbury 1701, Telegrams: Oppigears, Newbury 
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COMBINED Gurriz 





The Saffire Combined Outfit introduced by British Oxygen 
last October met with immediate success and its versatility 

and efficiency have been proved on every job. The basis 

of the outfit is a common shank, to which various heads can be 
fitted for welding, cutting, heating and flame cleaning— 
virtually four blowpipes in one. The Saffire can be purchased 
for any or all of these applications, or the set can be 

built up to meet your needs as they occur. Why not ask 


your local Branch Office for a demonstration and full details ? 


—~EPrmrGa. eer OS ee” SM oO 
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BRITISH OXYGEN GASES LIMITED, INDUSTRIAL DIVISION, BRIDGEWATER HOUSE, ST. JAMES'S, LONDON, S.W.| 
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FAST 


VERSATILE 
ECONOMICAL 


SENTINEL UNIT MACHINES 
incorporating the Renault- 
France system electro- 
mechanical heads. 

Built for—Drilling, Boring, 
Facing and Chamfering. 8 
different types of Manifolds 
(see inset). Two manifolds are 
loaded, pneumatically located 
and clamped. 

Press a button to start—and 
in less than 30 seconds the 
machining cycle is completed! 





AN EXAMPLE OF 
FLEXIBILITY 


This Unit Machine comprises a 

3 ft. Dry Base, and an EMH 
10 with Boring, Facing and 
Chamfering Tools. 

3 way Centre Base. 

4 ft. Dry Base, and an EMH 
10 with Boring, Facing and 
Chamfering Tools. 

Bridge Column, and an EMH 
20 with a 12 multi-spindle 
head. 
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ft 


ae — ea Base for Vertical 
3 ft. Wet Base 3 ft. Dry Base 5 ft. Dry Base 5 Wet Base 4-Way Centre Base 





Column 


Vertical Column The standard bases (with enclosed switchgear) and rotary tables are available with Bridge Column on 
7-8-9 ft : , 4 ft. Dry Base 
machined mating faces for assembly into any combination of units. 


SENTINEL (SHREWSBURY) LTD SHREWSBURY ENGLAND 


Telephone: SHREWSBURY 201! Telegrams : ‘“‘SENTNOLL SHREWSBURY ” London Office: 15 CONDUIT STREET, LONDON, W.! Telephone: MAYFAIR 2675 
P4108 
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RAWLPLUG FIXING DEVICES 


FOR SPEEDY FIXING IN ANY MATERIAL 














No more trouble or costly delay because the material was ‘difficult’! 
Whether it’s concrete or plastic, breeze or sheet metal, cavity 

brick or lath and plaster, there’s a Rawlplug Fixing Device that 
makes firm screw or bolt fixings quickly, easily and economically. 
The speedy answer to every fixing problem is one or other 

of the 21 different types of Rawlplug Fixing Devices. 


Write for illustrated brochure. 








Use the famous RAWLPLUG for 
neat, firm fixingsin brick, stone, 
etc. All sizes up to 2” diameter 
Coach Screws. Rawiplugs are 
waterproof and unaffected by 
climatic conditions. 













Rawlplug WHITE BRONZE PLUGS 
are specially suitable when the 
fixing is subject to very high 
temperatures, such as the outer 
brick coverings of furnaces. Use 
also for under-water fixtures. 








For bolting down machines, use 
RAWLBOLTS, a dry fixing that 
grips by expansion. No cold 
chiselling, no waiting for cement 
to harden. Sizes up to 1” bolt 
diameter. 






















Use Rawiplug BOLT ANCHORS 
for bolting down in extremely 
wet or corrosive situations. 
Caulking completely seals 
the anchorage. Use also for 
anchoring Diesel Generators, 
Power Hammers, etc. 











Screwed up from the front the 
amazing RAWLNUT forms its 
own rivet head behind the 
material—airtight, watertight, 
vibration-proof, squeak-proof ! 
For all thin or hollow materials. 


















For ceilings of lath and plaster, 
plasterboard, etc., use Rawiplug 
SPRING TOGGLES. The inserted 
Toggle springs open behind the 
material, spreading the load over 
a wide area. 

















“° FIXING DEVICES 








different typec of fixing dovicer far Speed. and Strength 


Made by THE RAWLPLUG CO. LTD., CROMWELL ROAD, LONDON, S.W.7 
The World’s largest Manufacturers of Fixing Devices. 
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PHOTOGRAPHS BY COURTESY OF VAUXHALL MOTORS LTO 





AUTOMATIC 


POLISHING 


MACHINES 






BUILDERS’ HARDWARE FANGY GOODS ETC. 
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NEWCON 


roller 
conveyors 


the most 
economical 
answer to 
most handling 
problems 









Company 



























For light or heavy loads Newcon Conveyors are 
the simplest, cheapest and most adaptable 
method of mechanised movement. Using gravity 
to provide momentum, a continuous movement 
of goods can be maintained between processes, 
giving a fine control of speed according to the 
inclination of the conveyor. 





Newcon rollers are made in a range of standard, 
heavy duty, extra duty and moisture proof types. 
Track is supplied normally in 8’ and 10’ sections; 
curved sections and branch lines are also avail- 
able as standard. 

Please send literature and full details (Please tick those req.) 
ROLLER CONVEYORS [|] IDLERS [] DRUMS [] 
NAME 

FIRM 

ADDRESS 


NEW CONVEYOR CO LTD 


HEAD OFFICE: SMETHWICK BIRMINGHAM 40 ALSO AT LONDON MANCHESTER GLASGOW 
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HARMANN 


FLOOR TYPE 


BORING and MILLING 
MACHINES 


Floor type Boring and Milling Machine Model 
WB.125/225v is designed for extremely heavy boring 
and milling work. Equipped with a 5” dia. nitrided 
boring spindle, it also has a 9” dia. milling quill which 
is axially adjustable with and independent of the boring 
spindle. This quill is sufficiently large to permit direct 
mounting of milling cutters. 
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MODEL 
W B.125/225v 








For facing operations, the Model WB.125/225v may be 
equipped with an independently running facing head 
having 79” capacity. Preloaded ball and roller bearings, 
guarantee highest accuracy when under load. 






DAV.2000 
ROTARY 


Scharmann Rotary Work Tables DAV.1600 
and DAV.2000 permit machining of com- 
ponents up to 25 tons in various planes in 
one set-up, thus reducing idle time to an 
absolute minimum. The working ranges of 
a floor type borer are combined with the 
flexibility of a table type machine by this 
arrangement. 


cHARLES CHURCHILL « coumirten 


CONENT RY ROAD SOUTH YARDLEY BIRMINGHAM 25 


BRANCHES LONDON GLASGOW NEWCASTLE MA NC WES TER 
BAS/CC/GG 
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This concise, three-sheet set of data sheets 
gives you all the general and technical 
information you need to assess this new 
motor. Specification performance data, 
dimensions and a great deal of other useful 
information such as applications, operating 
temperatures and altitudes—all presented 
concisely and devoid of frills. 
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AUTOMATION 


has arrived for you — if you are concerned in 
any way with MAKING SMALL THINGS IN 
LARGE QUANTITIES 










UP TO 14 OPERATIONS 


PERFORMED SIMULTANEOUSLY 








With the Compass Mark VII 
Automation Base you have : — 


%* The advantages of a multi-operation machine 
at the lowest practical cost. 


%* Wide adaptability for efficient quantity 
production of many different items. 


% All movements cam controlled and therefore positive “~~ 
— unvarying — easy to maintain. oe c 


%* A basic Production Unit that is quickly and easily eoeccccccecoe Coeececceeeeeecee 
re-tooled for a wide range of jobs. When one comes : peenattat sata 
ass is ays ) he next. e : , , : 
to an end the Compass is alw my® ready for the next e@ Table surface measures 36” x 32” — Height of table is 32”. A1h.p. motor 
@ = is fitted as standard. 
YOU CAN TOOL IT YOURSELF 4 Fourteen Push-rod stations—each with straight line motion up to 2” cam— 
e@ controlled by simple automatic-lathe type plate cams. 
“ ino” | he C _— bin @ Push-rods not required can be blanked off. 
Your now-how ', plus the Compass base enables you 4 Workpiece Carrier plates up to 18” dia. accommodated, with 6, 8, 12 or 
to set up the perfect special purpose machines for your @ 24-station indexing at will. 
business. Your own toolroom supplies the tooling. . Pick wore give 30 selecte oscond times from } sec. a per minute) 
: e to 10 secs. (6 per minuje). Indexing period can be varied at will from 
Your ideas stay your own — you keep your secrets. The @ 20° min. (1/18th of cycle) to 180° max. (4 of cycle). 
ine 2 i > 2nt} — ivi e 
machine remains personal, confidential giving you a . 


lasting lead over competitors. 


BIG ADVANTAGES FOR MACHINE DESIGNERS 


The Compass Base prevents waste of valuable designing time. Adaptable, 


MACHINE TOOL BUILDERS SAVE TIME AND MONEY 


The Compass Base saves valuable time — designing time, skilled labour economical in space and costs, supplying an admirable standard for 
time, machine construction time. In buying the base half your job modern planning, the Compass Base helps you to get more designs “‘ off 
is done — and you make a useful profit without effort. You handle the Board ’’ — and enables you to achieve a degree of standardisation 
much more business much more profitably by using the Compass. in special purpose machine design that has hitherto been impossible. 


A COMPASS MARK VII AUTOMATION BASE POINTS THE WAY TO MORE PRODUCTION 
Saves Labour — Time — Space. Cuts Costs. Increases Productivity and Profits 


Send for full particulars to The Sole Selling Agents in the U.K.: 


Messrs. KELLAM & BROOKE LTD., Trinity House, Hales Street, Coventry 
Tel.: Coventry 5047 (who will also design and supply tooling if required) or 


The Patentees and Manufacturers : 


BRISTOL REPETITION LTD., Machine Tool Division, Bristol 2. Tel.: Bristol 78055 
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When we first introduced 
Max Am, the jovial, ghostly 
figure of pneumatic auto- 
mation, one of our more 
disrespectful friends asked if 
he were really Mac Sam 

the Scottish leprechaun. 
Fixing the joker with a hard 
stare we pointed out that 
Max Am is directly 
descended from an illustrious 
line of Cornish Piskies. Ar. 


Max Am is out of the top drawer 








with than Max Am. 











A deputation of our engineers will be glad to bring 
him along, or, if you prefer, we will despatch him with 
all the necessary letters of introduction and a plan of 
pleasing simplicity. No one could be easier to get on 














A Haunting Thought 


It has been suggested that some 
people may not know exactly 
what Maxam valves look like. 
Well here is our four-way push- 
button-operated valve. There are 
more than 100 other Maxam 
valves. They play their parts 
in every kind of Maxam control 
circuit — straight - air, hydro- 
pneumatic, electro - pneumatic 
or combinations of all three. 








Max Am is the product of years of careful breeding. Which is why he is so very 
dependable. No flashes of tiresome temperament. No sudden expensive lapses. 
He works hard and long and conscientiously, as any person of quality would. 
— 2 Boosting productivity as much as 600°,. Saving operating costs. Freeing much- 
needed labour for other tasks. And all with the utmost unobtrusiveness. For Max 
Am is very uncomplicated ; fits into any sort of company — into any sort of pro- 
duction line or sequence — with the greatest flexibility. A neat control box and an 
occasional glimpse of pneumatic circuitry are all you will see of Max Am at work. 





Valves, Cylinders and 


Airline Equipment 


THE CLIMAX ROCK DRILL AND 
ENGINEERING WORKS LIMITED 


Carn Brea, Redruth, Cornwal 
Telephone Camborne 2261 


4 Broad Street Place, London E.C.2 


One of the companies of the world- 
wide Holman organisation, which 
has agents, branches and technical 
representatives throughout the U.K. 
and in 84 other countries, 
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A view of the Butterley Works, 1800. 


from 





A modern tonnage oxygen plant 
for a large chemical company. 
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Butterley, founded in 1790, has never worshipped 
tradition for its own sake. An early Director, losing 
patience with the transport system of his day, in- 
vented the railway line : another, the flanged wheel. 
They literally paved the way for the expansion of 
Britain’s railways — still very much the concern of 


Butterley engineering today. 





pa look pack 


This attitude — impatience of what can be bettered, 
infinite patience and skill in its bettering — forms 
the background of every Butterley engineering pro- 
duct. That is why Butterley, still vigorously expan- 
ding, is one of the most potent forces in Britain’s 


industrial history — past, present, and future. 


THE 


WTTERLEY 


COMPANY LTD. 





9 UPPER BELGRAVE STREET, LONDON, S.W.1. 
TELEPHONE : SLOANE 8172/3 


ENGINEERING WORKS NR. DERBY 





Makers since 1790 of: Railway and other bridges. Constructional Steelwork. 
Unit Bridging. Overhead Cranes. Railway Wagons and Mine Cars. Meehanite 
Castings. Iron Paving. Mining and Sheet Metal Machinery. Wrought Iron 
Bars. Sewage Ejectors and Pumps. Wool Washing Machinery. Oxygenerators. 
Tonnage Oxygen|Nitrogen Plants. High Quality Bricks. Aglite Lightweight 
Aggregate. 








rna! 



















The Institution of Production Engineers Journal xxi 





Saves time on jobs which can’t be brought to the bench... 
clips minutes off production schedules . . . tackles more 

work without fatigue. That’s the B & D Portable Grinder. 
Efficient, easy to handle, these grinders cover a bewildering variety of jobs — 
grinding or cutting off bolts and rivets; smoothing welded surfaces and, 
with the wire wheel brush, scaling, removing old paint, de-rusting 

and finishing. Only one of the wide range of 

Black & Decker tools, including Saws, 


Sanders, Bench Grinders, Drills and Polishers. 


5” AND 6” PORTABLE GRINDERS 


Shaped hand-grips prevent tool ™ 
turning in operator’s hands. Wheel 
guards can be adjusted to any position. 
Horizontal switch handles improve 
balance and handling. 





~ 


PORTABLE ELECTRIC TOOLS 


For a demonstration of any Black & Decker tool, write to the factory, or ring your nearest branch: Birmingham East 3411/2 - Bristol 25781 
Glasgow City 7195 » Leeds 34361 - London North 3256 » Manchester Blackfriars 8865 - Nottingham 47333 + Newcastle 656700 


BLACK & DECKER LIMITED - HARMONDSWORTH - MIDDLESEX 


Seeyer ns 
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WRIGHT 











Table 
Surface 


Grinders 


Covered by World Patents 











ase WHEEL DIAMETERS FROM EIGHT TO TWENTY INCHES 


The ideal Machine for 
Roughing and finishing 
Work in all Engineering 
Works and Foundries. 
Suitable for Metals, 
Alloys, Plastics, etc. 


ee Simple to operate 
@ Easily adjusted 
@ Precision built 


WRIGHT ELECTRIC MOTORS (HALIFAX) LTD. 


Manufacturing Electrical and Mechanical Engineers 











Established 1900 


Century Works - Pellon Lane - Halifax ° England 


Phone : 60201 /2 Cable : Motor, Halifax 
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**Progress in the art of insulating transformers with casting resins has made 
possible'the production of voltage-transformers and current-transformers 
which have low dielectric loss, high impulse strength, high short-circuit 

“security and high temperature resistance. The insulation is homogeneous, 





F g has low moisture absorption and a high resistance to tracking.” 











‘Araldite’ epoxy resins have a remarkable 
range of characteristics and uses. 


Acs gi ry nal 


They are used That is what our clients, Messrs. A. Reyrolle & Co. Ltd., 
for bonding metals, porcelain, glass, etc. 


for casting high grade solid electrical 
insulation. 


wate 


say about ‘Araldite’ casting resin in a current advertisement. 


— 


; , , ; : There is little for us to add to such testimony, except 
for impregnating, potting or sealing electrical 


peepee teeresiantenar nae that ‘Araldite’ is already used for potting transformers of 
for producing glass fibre laminates. 

for producing patterns, models, jigs and tools. _ all sizes—small enough for deaf aids and so large that they 
as fillers for sheet metal work. 


‘ as protective coatings for metal, wood and 
ceramic surfaces. 


‘ AERATED 


incorporate one ton of casting resin. 








‘Araldite’ is a registered trade name 
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Ae ro Resea re h Li m i ted A Ciba Company. Duxford, Cambridge. Telephone: Sawston 2121 


A.P. 264-238 
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For continuous high production of precision 
ground parts the Scrivener feature of con- 
trolled cycle plunge grinding offers special 
economy unattainable by any other grinding 


This example illustrates typical production. 


Stub Axle. Plunge grinding two dia. 
(+0.0002”) and two 
tapers (to gauge) magazine 
feed. 


Total time. 30 seconds. 120 pieces 


NS 


THE NEW .c* 


Y 
7 bation. 





1 a 1:9373" dia. 
1.9368" 
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per hour. Stock removed 
0.012” to 0.015” in two 
passes. 
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RIVENER 


Centreless Grinding Machine 


The largest machine in the Scrivener range, this new 


Se edededdedddeedttesssceeeaad Centreless Grinding Machine was introduced at the Inter- 


national Machine Tool Exhibition, and received wide appro- 


Employing the Scrivener system of controlled cycle operation, 
it demonstrated the plunge grinding of a stub axle in a total cycle 
time of 30 seconds (for two operations). 

Scrivener machines incorporate, in addition to features for 
straight-through or hand-operated plunge grinding, a system for 
semi- or fully-automatic controlled cycle operation. By adopting 
the latter method, very economical mass production rates can be 
achieved, the machines feed, grind and eject in sequence and 
can be incorporated into automatic production lines. 


The complete range comprises: 


wheel dia. and width 12” > x6” 


opening 
wheels... 
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FACTORED MACHINE DIVISION, FLETCHAMSTEAD HIGHWAY, COVENTRY 
Telephone ; Coventry 40351 
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*Machines with controlled cycle operation. 
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The Harrogate Conference 





FIRST PLENARY SESSION 





Ist July, 1957 










N declaring the Conference open, at 9 a.m., on Ist July, in the Royal Hall, 





Harrogate, Mr. E. W. Hancock, M.B.E., said that, as outgoing President, he 
g ' going 






wished to extend a most hearty welcome to all those attending the Conference, 





and to the wives and families accompanying them. He offered a special welcome 
a to the visitors from overseas, who had come from Sweden, Norway, Holland, France. 
the United States of America and Australia. The Institution was an international 
one, and it was particularly pleasant to welcome so many overseas delegates. One 
whom they were particularly pleased to see was Dr. Lillian Gilbreth, from the 
United States. They were all delighted to have her present to represent her great 


country. (Applause.) 


After opening the Conference, the first duty which he had to perform was to 
ci install the new President. In fact, Father Time had already done so; as the 
midnight bells died away, Time brought in Lord Halsbury as President of the 
Institution, and all that remained to be done was to install him in a rather more 


human way. 


Mr. Hancock wished to make a few references to his own experience as 
President before handing over to Lord Halsbury. It was with mixed feelings that 
he concluded his term of office as President of the Institution. It had been a 
wonderful year for him, full of interest and inspiration. He had seen not only the 


excellent work at Head Office. but the work on the shop floor. The Institution 


was made up of its Sections, and he had had the privilege of visiting them — of 
going to the ‘shop floor’, as he called it — to see the work of the Institution 
there. 


In attending over 40 functions on behalf of the Institution, and visiting more 
than 14 Sections, he had been impressed by the wonderful work which was being} 
done not only on behalf of the members of the Institution, but on behalf of 
the country as a whole. In its development towards a more scientific approach 
to production and technical education, the Institution was doing a wonderful 


job. He had found, at the various lectures for which he had taken the chair, 
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and at others which he had given, a keenness on the part of the audience, whether 
members of the Institution or not, to absorb the latest ideas, which were discussed 


by the Institution throughout the country. 


Mr. Hancock then referred to a few of the highlights in the Institution’s 
activity during the past year. In July, 1956, there had been the Summer School 
at Ashorne Hill, with the theme, “ Education for Automation”. In September. 
the first Materials Handling Convention had been held at Leamington. — In 
October, the Institution held its Annual Dinner, at which the principal guest had 
been The Rt. Hon. Iain Macleod, P.C., Minister of Labour. It had been a great joy to 
Mr. Hancock on that occasion to see the 1956 Schofield Scholarship Award made 
to Mr. Harold Scholes. In the same month, the Viscount Nufheld Paper had 
been presented at Bristol University by Dr. Grey Walter, on “ Thinking Machines ~ 
In November, the Sir Alfred Herbert Paper had been presented at the Manchester 
College of Science and Technology, by Dr. B. V. Bowden. who dealt with 


“The Development of Technological Education in Europe, America and England ”. 


He had mentioned the name of Sir Alfred Herbert, a Past President of the 
Institution. Sir Alfred had passed away during the year, and Mr. Hancock 
suggested that they should pause for a moment with heads bowed in memory 
of a great man, and in memory of another great man in the Institution who had 


passed away, Mr. Tom Fraser, C.B,E. 


After a short pause, the Chairman went on to say that in December the 
Institution had given assistance to the Department of Scientific and Industrial 
Research in making a film in the form of a case study, showing how improvements 
in productivity had been effected in a firm by one of the executives who had 
attended a conference. That case study had been a true one, and this was worth 
emphasising ; the executive was a member of the Institution, and the conference 
one on compressed air organised by the Cornwall Section in 1955. Several of 


the film sequences took place at the Head Office of the Institution. 


In January, 1957, the fifth of the Annual Aircraft Production Conferences 
had been held at Southampton, on * New Materials and Methods”. It had been 
opened by the then Minister of Supply, and the first Lord Sempill Paper had 
been presented on that occasion. In March, the George Bray Memorial Lecture 
had been delivered at the City Hall, Shefheld, on “The Scope for Operational 
Research in Industry”. Well over 600 people had listened to that enlightening 


lecture, people who were searching for something new and looking ahead. 


There had been many discussions with kindred institutions. one of the most 
wuportant during the year being a discussion with the other leading professional 


institutions on the setting up of the first national body on automation, under the 
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title of the British Conference on Automation and Computation. That was a 
Inost important step forward, in which all the professional institutions, the Institution 


of Production Engineers being one, put their names to that most important agreement. 


In April, there had been the formation of the first specialist group in the 
Institution, on Materials Handling, arising out of the activities of the Materials 
Handling Sub-Comunittee of the Institution’s Research Committee. In the same 
month, the Midland Management Conference had been held at Droitwich in 
conjunction with the B.I.M. In April, too, the new Education and Technical 
Officer of the Institution had been appointed. In May, there had been the 
Annual Conference of Standards Engineers in London. jointly with the British 


Standards Institution and. finally, there was the present Conference at Harrogate. 
. g 


In going round the country as he had done, and having the great privilege 
of talking to his fellow-countrymen, he found that his main theme throughout 
had been fairly consistent and had followed the same pattern. He would, therefore, 


like, briefly, to repeat what he had said from time to time. 


First, he had called on his fellow-countrymen to stop the foolish habit of running 
Great Britain down. He had also, and very successfully, made it known throughout 
the country that the British youth of today was just as good as ever it had been. 
Thirdly, he had emphasised that, despite all political differences, those in this 


island should and must pull together. 


One of his personal highlights during the year had been signing the certificates 
of new members. and nothing had pleased him more than to sign no fewer than 
400 Graduate certificates. It had been a thrill to sign them, knowing the very high 
standard of the examination which those young men had had to pass in order to 


qualify, 


Mr. Hancock said he would like to thank everybody for the kindnesses extended 
to himself and to his wife. First, he thanked the Head Office staff. He named 
Mr. Woodford, Mr. Caselton and Miss Bremner as only three, but all of them 
had been most kind to him during his term of office. They were all doing a very 


good job of work. 


He thanked the Region and Section officers, and particularly the Chairmen, 
Secretaries and Committees, for the wonderful work which they were doing and 
for the kindnesses shown him during his many visits to their Regions and Sections. 
He thanked also all the members of the Standing Committees, who did such 
excellent work on behalf of the Institution. He had found, in going about the 
country on behalf of the Institution, an unselfish enthusiasm which had been 
inspiring. He wished particularly to thank the ladies. In his visits to various 


parts of the country they had been most kind to his wife and himself, and he 
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had been able to appreciate more than ever the important part which the ladies 
played in helping their menfolk to give unselfishly of their time in the interests 
of the Institution. He would like to take the opportunity of thanking his wife 
for the support which she had given him over many years in the interests of the 
Institution, and particularly during his term of office. He thanked also his 
private secretary, Miss Brown, and finally he thanked his sponsors once more 
for giving him the opportunity of enjoying what had been a wonderful year of 


office as President of the Institution. 


In handing over his office to such an illustrious person as The Rt. Hon. The 
Earl of Halsbury, he did so with the knowledge that he was handing over not 
only a responsibility, but a very high honour. Lord Halsbury was already famous 
in his many other activities and, now that he was accepting the high office of 
President of the Institution, Mr. Hancock wished to thank him on behalf of the 
Institution, in the knowledge that he would carry on the work of the Institution 


to the very highest standards. 


Investing the new President with his badge of office, Mr. Hancock said : 
“Lord Halsbury, in the symbolic action of placing the badge of office on your 
shoulders, I convey to you the gratitude of us all, and wish you every possible 


success and happiness in your term of office.” (Applause.) 


The President (The Rt. Hon. The Earl of Halsbury, F.R.1.C., F.Inst.P., 
M.1.Prod.E.) in response thanked the Council of the Institution of Production 
Engineers for the confidence which they had shown in him by investing him with 
the symbol of his high office, and thanked Mr. Hancock for the very felicitous 
terms in which he had handed it to him. This was perhaps an occasion, he 
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Mr. Hancock, retiring 
President, congratulates Lord 


Halsbury as he takes office. 
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THE ADMINISTRATION OF 


F.R.LC., F.tnst.P.. M.1.Prod.E. 


UR Conference is concerned with change and 
control, that is to say, the administration of the 
most modern production. In administration we are 
always changing something or else, by control, 
preventing it from changing 
something we regard as undesirable. Whether we are 
initiating something or preventing its spontaneous 
occurrence, we are controlling. 
control something we do so by reason of a change 
regarded as desirable or undesirable.- Change and 
control are therefore at the heart of administration. 
From of old, administrators have blended experi- 


MODERN PRODUCTION 
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ence with intuition. Since I shall have much to 
say of intuition in the sequel [I would like to make it 
clear what I shall be talking about, so as to remove 
any mystagogery surrounding its associations. We 
talk of feminine intuition and we used to talk of 
Hitler’s intuition in terms which left the subject 
undefined. I shall therefore be concerned to define 
what I am talking about before going any further. 
The intuitively clever person is often said to get 
the right answer for the wrong reason or to act 
correctly on insufficient evidence. I believe that 
expressions of this kind confuse the issue. They 
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ignore the fact that the intuitionist (as also the 
rationalist) often gets the answer wrong. One does 
not get answers right for wrong reasons, though if 
one is not good at using words (as intuitionists 
frequently are not) one may misdescribe the reasoning 
which led one to an answer. 

A feature of our Universe is some kind of sentient 
process of which we know nothing save that it is 
manifest in association with the brain, particularly 
the human brain. This association is what we mean 
when we talk of ‘the mind’. The mind is not 
simultaneously associated with every activity of the 
brain ; it switches from one brain activity to another. 
If you are a dualist, you believe that there is an 
interaction between mind and brain and that each is 
capable of driving the other like two cog wheels 
in mesh (the mesh, of course, is not spatial). If you 
are an epiphenomalist, you believe that the inter- 
action is one way and that mind is a mere spectator 
driven by the brain’s activity. On either view of the 
matter what the psychiatrist calls the unconscious 
mind would appear to be the activity of the freely 
functioning brain. If you are a student of Yogi, 
you believe that large tracts of the brain and nervous 
system are almost permanently free from any mental 
intervention, but that by practice the scope for 
association of mind and brain can be extended. I 
mention these matters by way of preliminary 
clarification. 

The brain is analogous to a computer, but of a 
very special kind. It has a high degree of spatial 
redundancy and a high degree of autonomy among 
circuits capable of functioning — simultaneously, 
independently and in parallel. 

Consider now a computer functioning according to 
three alternative programmes :- 

1. It receives input, processes the data received 
and delivers output to a printing device. If a 
large volume of processing is involved between 
input and output, this can proceed at the clock 
speed of the computer which may be very high. 
It is only the final stage of printing that is 
limited by the speed of the output device. 

2. As above, with the following limitations: the 
programme requires that on completion of each 
processing order : 

(a) the number of the order in the instruction 
register is to be printed out ; 

(b) the contents of the accumulator are to be 
printed out. 

3. As above, with the following additional 
limitation : the printed-out order number and 
accumulator contents are to be read and treated 
as input to the instruction register and 
accumulator. 


It is obvious that any computer operating under 
programme 2 above would be permanently slowed 
down to the speed of the output device. A computer 
operating under scheme 3 would be still further 
slowed down and, in addition, would be subject to an 
extra source of error produced by any mistakes 
involved in re-writing the order number and 
accumulator contents back where they came from. 


When I talk of intuition, I mean a state of affairs 
in which the brain is operating as in scheme 1 above. 
A rational decision or argument resembles scheme 2. 
The mind is locked on to the verbalising process and 
its data processing is reduced in speed first by the 
need to abandon the autonomy of the brain’s parallel 
activities, which have to be carried out in sequence, 
and secondly by the reduction in speed necessitated 
by locking on to the output device — speech or the 
suppressed speech-imagery which we call ‘rational 
thinking’. though ‘verbal thinking’ would be a 
better name for it. 

This verbal thinking has its dangers. As we 
proceed sequentially in the course of a rational 
argument, the verbal output of one stage becomes 
the verbal input of the next, and errors can creep in 
due to the misuse of words. I do not need to 
elaborate on the analogy this bears to the printing and 
re-reading errors involved in scheme 3 above. Such 
errors are the basis of much that we call ‘ muddled 
thinking’. They account for the fact that clear 
working is often an essential prelude to clear thinking. 
Their elimination is the purpose of the essentially 
modern discipline called semantics. 

Not all our thinking is verbal. When we drive a 
motor car through traffic or straighten a picture 
hanging crooked on the wall, we are certainly 
thinking and thinking consciously, but we are not 
casting our thoughts into verbal imagery. Our state 
of mind in such a case probably resembles that of the 
more intelligent animals, stepped up somewhat in 
intensity and awareness. 


The intuitive mind 


An intuitively clever person is therefore a person 
who has not become over-entangled in the verbal 
lock-on process. The expert devoid of commonsense 
is the exact opposite, a person so ensnared in symbols 
that he cannot detach himself and cope with the 
external world. 

The intuitively clever child may not do well at 
school. Yet early in life he may make his mark in 
the world to the astonishment of those who beat him 
at written examinations a few years earlier. We must 
not underestimate his innate intelligence because we 
have a prejudice for measuring it in a way which 
will assure him low marks. 

Now take a look at the world ; at its complexity 
and its kaleidoscopic changes of fortune and circum- 
stance. Most real situations are too complex to be 
put into words in real time, to borrow a term from 
guided missile control. That is to say, one cannot 
reduce a situation to verbal argument and produce a 
solution in verbal terms in the time available from 
the making of a decision. One can, of course, carry 
out an ex post facto analysis after the decision has 
been made and explain why it was right or wrong, 
but that is not working in real time. 

Is it not clear that under such circumstances an 
important share in decision-making will belong to 
those with the intuitive type of mind that I have 
described earlier ? Is it surprising that they do well 
in practical affairs ? 
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Now take a look at the world’s administration. You 
can perceive its history as a prolonged and successful 
struggle to reduce to verbal discipline situations 
which start as too intractable to yield to other than 
an intuitive approach, and which yield finally to 
verbal control only after an extended rearguard 
action fought by chaos and old night against the light 
of reason. 

The history of administration is the history of the 
encroachment of the rational upon the intuitive fields 
of human activity. Do not, however, imagine that 
this displaces the intuitively clever person from his 
important position in society. It displaces his local 
field, not himself. Regard the intuitionist as the 
frontiersman, and the rationalist as the settler, and 
you will have a perspective of their relationship. The 
settler occupies the territory dominated by the 
frontiersman a generation back, and the frontiersman 
pushes on into the new unknown. 


A phase of progress 

I mention all these matters at some length because 
in administration, as in many other fields, we are 
going through a phase of accelerated progress. In 
such cases, people frequently mistake a transient 
acceleration for a permanent one and wonder 
uneasily what will happen if it keeps up for ever. 
They also tend to confuse a transient acceleration 
with a discontinuity and evolution with revolution. 

I do not believe that we are undergoing a revolu- 
tion, though the course of evolution has accelerated. 
If anyone expects me to believe that the intuitively 
clever person will lose his place in society, I can 
only deny the soft impeachment. It will take more 
than computers and automation to change the pattern 
of a culture and I do not believe our basic culture 
pattern will change very much in the next generation. 
The facilities available to it for exploitation will. 
however, be greatly extended and rationality will 
encroach markedly upon the preserves of intuition. 

No one technique will be responsible for this. A 
group of independent techniques are frequently 
lumped together as ‘ Operational Research’. Another 
group is referred to as ‘Industrial Mathematics’. 
A third is often called ‘Data Processing’. These 
descriptions are not exclusive. There is a substantial 
overlap and whenever extensive calculations are in- 
volved, an instrument — the computer — will be 
found in association with them. Not all industrial 
mathematics are concerned with Operational 
Research, however, nor does the latter necessarily 
involve any data processing of a kind which would 
require a computer. 

By ‘Operational Research’ I mean a situation- 
analysis undertaken to procure the optimal use of a 
facility regarded as given for the purpose of the 
problem. In the historical analysis by means of which 
Professor Blackett determined how a bomb should be 
fused, the bomb, the aeroplane and the submarine 
were given. The setting of the fuse to explode 
on impact or at some predetermined depth was the 
only variable which required consideration. His 
problem was to set the fuse so as to maximise the 
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chances of sinking a submarine by dropping the 
bomb on it from an aeroplane. The mathematics 
involved were of a_ straightforward variety long 
familiar to mathematical physicists. The originality 
lay in applying them to a military problem which 
had hitherto been tackled intuitively. In fact his 
solution was in flat contradiction to the findings of 
the intuitionists, but submarine sinkings increased 
remarkably when it was adopted. Why were the 
intuitionists so wrong ? Intuition, of course, uses 
experience just as reason does. If that experience lies 
in a field of good practice, then the intuition based 
on it is likely to produce good answers. If it lies in a 
field of bad practice, then answers based on intuition 
are more likely to be wrong. Wars only occur once a 
generation and rarely last long enough for much 
experience to be gained one way or the other. This 
is the basis for an old wisecrack to the effect that a 
general’s battles are mostly won by the mistakes of 
the enemy. That is why Blackett’s solution contra- 
dicted the experience of the military. 


In business and technical adminstration there are 
always fields where the merits of our standard 
practice are hard or even impossible to assess. We 
have, therefore, no means of knowing whether our 
standard practice is good, bad or indifferent. The 
intuitionist’s solutions are in these circumstances 
likely to form a mixed bag, with himself unable to 
discriminate good from bad. 


Suppose next that we did not take the aeroplane 
and the bomb for granted in Blackett’s problem, but 
adjoined the resources of the R.A.F. The problem 
would then be how to use aeroplanes to sink sub- 
marines. If the adjunction was a little wider — the 
resources of the aircraft industry, for instance — the 
problem would grow in scope and would be concerned 
with determining the best way of designing aero- 
planes for coastal command. Finally, we could 
adjoin the resources of the nation and ask how they 
should best be deployed for winning wars. If the 
war was a cold war rather than a shooting war, the 
conditions would be somewhat different ; we should 
have to ask how to use resources so as simultaneously 
to maximise the growth of the economy by mini- 
mising the production of obsolete arms in excessive 
quantities, and nevertheless maximise the security and 
military preparedness of the nation. 


Very broad problems of this character cannot be 
approached by the relatively simple mathematics 
which Blackett brought to bear on the submarine 
problem. No single mathematical technique is 
characteristic of Operational Research. The choice 
of weapon from the armoury must depend upon the 
specific problem requiring solution. I will review 
a few of these in turn. 


Linear Programming. This technique deals with 
problems which would be trivial if the number of 
variables involved was small. We want, let us say, to 
maximise the profit obtainable by operating a factory. 
The profit is calculable as a profit rate per unit manu- 
factured and sold, multiplied by the number of units 
involved. The former is regarded as a coefficient in 
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an equation, the latter as a variable. The graph of 
total profit against number of units would under 
these circumstances be a straight line. This is the 
origin of the term ‘linear’. If the variety of goods 
manufactured is multiple, then the total profit is 
the sum of the profit on the individual varieties — 
a linear sum over numbers manufactured. 

If we want to maximise this profit, intuition will 
give the correct answer in simple cases. If only one 
variety is manufactured, we run the factory for as 
long as the Union agreement permits and then blow 
the siren to go home. If an essential supply runs 
out before the siren goes, we sack the order clerk and 
the storekeeper before putting the men on short time. 
Alternatively if many varieties are available for a 
manufacturing programme, we concentrate on the 
most profitable until a supply runs short and then 
concentrate on the next most profitable, and so on. It 
is less clear how we should proceed when inter- 
changeable facilities shared by or stores used in 
alternative manufacturing operations impose restric- 
tions on the programme — linear restrictions they are 
called — so that we cannot have our own way all 
the time. When the number of varieties manufactured 
is large and the linear restrictions are of an inter- 
locking character, the determination of a programme 
may baffle the paper and pencil arithmetic of the 
works manager. 

Suppose we produce 225 bottles equivalent of fruit 
juice concentrate and desire to market it to two 
strengths, namely # full strength at 1/- per bottle 
profit and % full strength at 2/- per bottle profit. 
If we had 1,800 bottles available for filling and 
despatch, we could fill them all with 4 concentrate 
at 1/- per bottle and make 1,800/- profit. If we 
had 600 bottles available for packing, we could fill 
them all with $ concentrate and make 1,200/- profit. 

Supposing that in fact we had 800 bottles available 
for filling and despatch, how could we best market 
the fruit juice? If they were filled with 3 concen- 
trate we should have 200 empty bottles on our hands 
(profit 1,200/-). If they were filled with 4 concen- 
trate we should be left with concentrate unfilled 
(profit 800/-). 

A little arithmetical fiddling will soon show that 
if we filled 500 bottles with 3 concentrate and 300 
bottles with 4 concentrate we should make a profit 
of 1,300/-, using up all the concentrate on the one 
hand and all the bottles on the other, and the profit 
would be a maximum. 

It is not difficult to see that if the varieties 
marketed and the number of restrictions which cur- 
tailed one’s ability to have it all one’s own way were 
large, the complexities of arithmetical fiddling would 
pass over into the techniques of mathematicians. 
Linear programming is just that and no more. 

I think it is interesting to have a look at some of 
the purely practical problems in which the method 
has been put to use. 


Linear Programming of an airlift. The sort of 
considerations which apply are that aeroplanes must 
spend a certain time on scheduled maintenance in 
proportion to the time flown. Also that pilots can 


spend their time in three ways: flying, instructing, 
and resting, the rest period being either a constant 
or a function of the time spent in flying. Suppose 
that there is an indefinitely large reservoir of planes 
and uninstructed pilots to start with, together with a 
small nucleus of trained pilots. The problem is to 
minimise the cost of delivering a fixed quantity of 
goods by a certain date from the start of the airlift 
which is supposed to commence with the small supply 
of trained pilots, the cost of delivery and training of 
pilots being supposed known. 

It is obvious that a situation of this kind must 
balance the training of pilots against the rate of 
delivery of goods. An over-production of trained 
pilots in the early stages of the lift leading to an 
accelerated rate of delivery of goods towards the end 
of the lift would be uneconomic. 

So much is obvious. It is not obvious that Vajda’s 
solution of this problem in a particular case leads 
to marked fluctuations in the delivery rate. If this 
is regarded as objectionable, then it is not obvious 
that imposing a subsidiary condition, namely that the 
rate of delivery in any one week should not fall be- 
low that of its predecessor, is not particularly costly. 


Production of gramophone records. Vajda’s 
airlift problem is very similar to one with which I was 
at one time concerned, and shows that these military 
problems have their industrial analogy. A recording 
on wax or plastic is converted into a master by 
electro-forming. If we regard the wax recording as a 
positive, the master is a negative. From the master a 
‘positive’ can be made by electro-forming, being a 
metal replica of the original wax recording. From 
this positive, negative copy masters can be made 
from which in turn more positives can be made. In 
due course, positives can be used to make ‘ matrix’ 
or stamper shells which are negatives, and these are 
used in the press-room for the manufacture of records 
which are positives and reproduce the original re- 
cording. A negative or positive used for making a 
positive or negative can be used to make another and 
another in succession at fixed intervals of time, but 
every immersion in the plating bath is a hazard 
which carries a certain probability of destroying the 
work. Similar hazards exist in the press-room. A 
stamper may be damaged by the press operator before 
it has pressed a single record! 

The cost of each unit-operation is known. 
The problem is to minimise the cost of producing 
X records in Y days. It is obvious that by 
holding back the pressing operation, making no 
stampers and using positives to make copy masters, 
one can indulge in an exponential build-up of posi- 
tives leading to a large production of stampers at the 
eleventh hour, and thereafter knock back the pro- 
duction order before the clock strikes twelve. Such a 
production pattern would represent an over-invest- 
ment in tools. The problem is to minimise the cost of 
the operation, that is, to minimise the investment in 
tools. 

At the time when these matters were my 
responsibility computers were not available for the 
solution of the problems involved. I wish they had 
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been because it would have solved a perennial con- 
troversy over costs. Owing to the well-known law of 
cussedness of inanimate objects, any important order 
requiring completion by a fixed time (to meet a clos- 
ing date on an export shipment, for example) is 
abnormally subject to the hazards of the press-room 
and the plating bath! For this reason I was always 
anxious to maximise the chances of meeting the 
closing date by over-investing in tools, whereas my 
critics in the accounts department were equally 
anxious to minimise costs by under-investing in the 
same. An authoritative answer would have been a 
great help to both of us. The problem is difficult 
analytically even if one starts from a single wax 
recording. More usually, however, one starts from 
where the last order left off, that is to say, with a 
stock of partly worn stampers, positives and copy 
masters, together with a master which is regarded as 
precious and not to be processed save in an 
emergency. 

The optimum use of these facilities makes the 
problem a very difficult one. 


Composition of cattle food. A foodstuff consists 
of carbohydrates, fats and proteins, with or without 
vitamins, in proportions dictated by the nature of an 
agricultural or industrial operation. A diet consists of 
similar ingredients in proportions dictated by the 
nature of the animal which is to consume it. In 
particular proteins are compounds of amino-acids, 
some of which are essential and some inessential. 
The inessential ones can be synthesised by the animal 
itself provided it is fed with the essential ones. It 
uses these, however, less efficiently as a source of 
synthesis than as a food. 

Subject to all the conditions which these con- 
siderations impose, it is required to minimise the cost 
of a diet consisting of a blend of foodstuffs each bear- 
ing a day to day market price. 


Interconvertibility problems. Let us suppose that 
you have melted and cast an ingot. You can roll 
it yourself or sell it to someone else for rolling. 
Which? This sounds an easy question, perhaps less 
so if one remembers that a portion of the rolled pro- 
duct will go back to the melting shop as scrap. The 
question is only approximately easy when two stages 
are involved. When, as in the chemical industry, a 
mosaic of interconvertibilities are involved solving 
the problem can be very difficult. I well remember 
the difficulties I used to experience in trying to 
‘price’ what we used to call ‘ process intermediates ’ 
when other manufacturers asked me to make them a 
quotation. Time often enters explicitly into the 
problem. Morton has given an example relating to 
the interconvertibility of timber and money in the 
following terms : 

1. Money is convertible into money by investing 

it. 

2. Timber is convertible into timber by leaving 

it to grow. 

3. Money is convertible into timber by planting. 

4. Timber is convertible into money by cutting. 








Given a certain sum of money initially, how should 
a timber plantation be managed over the years so 
as to maximise the money equivalent at the end of 
a stated period? 

The foregoing examples could scarcely resemble 
one another less: organising an airlift; manufactur- 
ing gramophone records; purchase and resale of cattle 
food; the management of a timber plantation. The 
feature common to them is simply that in each case 
we want to do whatever is involved as cheaply as 
possible, and that complexity prevents us from seeing 
the solution as obvious. 

They are practical problems and should appeal to 
the practical man. But practical men will very often 
boggle at the solutions provided by the mathemat- 
icians. They may be the cheapest solutions, but 
from the practical point of view they are impossible 
ones. ° 

I have already referred to one aspect of this. 
The situations described have hitherto defied rational 
analysis. Their management has therefore been the 
province of intuitionists endowed with an often high 
but non-verbal type of intelligence and a body of 
experience based on a standard practice which may 
be good, bad or indifferent; no one knows. We rely 
on some form of competition to ensure the survival 
of the fittest and are content that if two men run a 
race, the one that wins must be the faster. Faster yes, 
but, if both competitors are lame or hobbled, even 
the winner may not be fast! 

Frequently the practical man who criticises the 
analyst’s solution will draw attention to an aspect 
thereof which was never in the analyst’s brief. In- 
tuitionists are not good at writing briefs. They forget 
to include what to them is intuitively obvious. It 
may not be at all obvious to their analytical col- 
leagues. And one aspect of such objections that can- 
not be obvious to the intuitionist himself is their 
cost. Until analysis has established the impractical 
optimum, no one can possibly know what could be 
saved by adopting it. Few things are more helpful 
to a management in orientating their organisation 
and methods programme, on the one hand, and their 
research programme, on the other, than an accurate 
assessment of the cost of submitting to some feature 
of their standard practice for lack of any known 
remedy. 


The Theory of Queues 


Mass production arose by breaking jobs down 
into simple repetitive operations each capable of 
being performed by an unskilled operative. Auto- 
mation re-integrates them. Flow production is 
perhaps a better term. Any flow subject to local 
interruptions causes congestion, and the local appear- 
ance of a queue. Another name for a queue is 
‘stock’. A supply failure can be thought of as a 
negative queue. We must have stocks somewhere, 
but where ? They are costly financially and occupy 
space locally, especially if they must be held adjacent 
to machines which technical considerations require 
to be as close to one another as possible for material 
handling purposes, 
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The formation and disappearance of queues re- 
quires to be studied as an advanced topic in the 
field of mathematical statistics. There is little hope 
of the non-mathematician ever comprehending its 
niceties. I want to emphasise again the problem of 
the unexpected solution, the solution not obvious in 
any intuitive sense. 

A clinic involves a doctor who works continuously 
from 9.30 a.m., let us say, till 6.30 p.m. with one hour 
off for lunch. During the eight-hour period he will 
see 48 patients for an average consultancy period of 
10 minutes each. The doctor must be kept busy at 
all costs in order to see the maximum number of 
patients. There must therefore be a queue of patients 
in order to ensure that he is never standing idle. 
His utility is jeopardised froin two quite different 
directions. Firstly, the average of 10 minutes per 
patient is the mean of widely varying times. One 
patient requiring only a prescription or a National 
Health Certificate may be disposed of in a minute. 
Another with a complicated dressing to attend to may 
not be disposed of under half-an-hour. Secondly, 
not all patients arrive at the 10-minute intervals 
scheduled on their appointment cards. Some a rive 
early, some late, according to the punctuality of their 
dispositions and traffic queues delaying their arrival. 
Others arrive at random without an appointment 
and expect to be dealt with in turn. 

It is not obvious that minimising the average 
length of the queue or mean waiting time per per- 
son is achieved by starting with a small queue. The 
first patient should arrive at 9.10 a.m., the second 
at 9.20 a.m. and the third together with the doctor 
at 9.30 a.m. according to a particular solution of the 
problem which takes account of real deviations from 
the scheduled arrival times and from the mean 
duration of consultancy periods. 

Now there is an interesting feature of this prob- 
lem from the standpoint of practicality. It depends 
upon the co-operation of the public, assuming the 
secret gets out. The public are in fact asked to 
make an act of faith in a procedure which they can 
never hope to understand and which must appear 
cock-eyed to the superficial critic. ‘‘ Ten past nine ?” 
you can hear the cynical patient remarking, “ Not 
me! The doctor never gets there till 9.30 and he’s 
always got two others waiting by then.” 

Why not bring all three patients in at 9.30? Well. 
what happens if they are all caught in the same 
traffic jam? These solutions are statistical solutions. 
They minimise the total waiting time. taking one 
day with another, and averaging it over a long 
period and they include the variations of the early 
patients as well as the later ones. 

Suppose now that a ‘practical man’ asserts that 
the public will not co-operate; that they will waste 
their own time and the doctor’s by sabotage of the 
scheme based on ignorance of its rationale. He may 
be right, but the analyst can give him a valuable 
piece of information by way of rejoinder: what 
sabotage will cost in wasted time as compared with 
co-operation. And that will determine what it would 
be worth while to pay by way of a public education 
campaign. I mention this to reinforce what I have 


said earlier about the cut and thrust between in- 
tuitionist and rationalist. Even if the analyst’s 
optimum is impractical it forces on the intuitionist 
an awareness of what practical limitations cost. 
This could be forced on him in no other way. 

Need I add more than that a continuous transfer- 
line must obviously be subject to local queues if the 
whole line is not to halt when any part of it halts? 
The optimum points for holding a buffer stock re- 
quire analysis in terms of queue theory. Nothing 
but good can come of such analysis. 


Real-time management 


Few things are so useful as a good nomenclature. 
The various branches of science are quite unscrupu- 
lous in borrowing useful terms coined by their 
neighbours. Consider, for example, how acoustics 
has benefited by borrowing such terms as capacitance 
and impedance from electrical engineering. I think 
management and administration can with profit do 
likewise and I propose to borrow the concept of 
‘real-time working’ from guided missile research. 

Assuming that one can locate and track an aero- 
plane in flight, it requires but little ingenuity to plot 
a graph of its trajectory. From this graph one can 
calculate exactly what track a guided missile should 
pursue in order to home on the objective, together 
with all the movements which its control surfaces 
must make in order that it should follow the indicated 
path. 

This sort of exercise can keep a mathematician 
busy for weeks, and, if one regards full employment 
for mathematicians as socially desirable, one must 
concede its merits. It is of little use, however, to 
Fighter Command. ‘To be of practical use the 
calculation must move as fast as the object to be 
attacked and directions must be complete and ready 
for dispatch to control surfaces in time for them to 
be effective. This defines an operation in real-time. 

For ‘mathematician’ read ‘accountant or works 
planner’. If you think it desirable for companies to 
comply with the Companies Act, then you must con- 
cede some merit to any balance sheet filed at Somer- 
set House within the statutory period. If this means 
six months or a year after it could serve any other 
useful purpose, then its preparation is not an 
operation in real-time. 

Works planning must proceed in real-time and 
here the computer may be the key to the future. An 
interesting account was recently published in the 
“ New Scientist’ of a domestic operation which you 
have evaded by coming to this Conference — washing 
up. I reproduce opposite the conclusions of the 
author (Figs. | and 2) with the caveat that 
if only three plates, one knife, one fork and 
one spoon were involved, a_ single operator 
could finish them all in the time that one 
pencil and paper planner could work out a schedule 
of operations for three persons with division of 
labour. Paper and pencil planning of this kind can- 
not work in real-time and therefore cannot justify 
its cost. Assuming a computer to be available, how- 
ever, the situation is otherwise and planning, of an 
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In an article published recently in 
“The New Scientist”, the author 
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FIGURE 2 


Courtesy of “ The New Scientist ”. 


order of complexity quite beyond our current powers, 
is made possible. 


Machine shop loading tends to be in the hands 
of the shop foreman who works on an intuitive basis 
because the problem is beyond anyone else. He is an 
excellent man in most cases. However much one tries 
to make him work to a master plan, he knows that 
fate and the Inspection Department cannot be coped 
with in real-time by anyone but himself. Challenged 
to do his work better than he can, most critics would 
hum and haw before slinking away. I am con- 
tinually reminded in this context of the lame man 
who can win a race against other lame men. Shop 
loading is a job at which none of us is any good 
and the fact that the foreman can do it better than 
his critics is no answer to that basic situation. 


Flow production scheduling is another such 
situation. Henry Ford said that his cusome~s could 
have a car of any colour they pleased, provided it was 
black. Production scheduling is the engineer’s 
answer to Henry Ford. It makes it possible to give 
customers limited freedom of selection between 
different colour schemes and optional extras, the 
combinations of which are too numerous to permit 
of stocking. The customer now gets the benefit 
of both worlds: that of the mass produced and the 
custom built article. Think of the data processing 
involved in this. It must all proceed in real-time 
and will get more, not less, complicated with the 
years. 


Stock control must be an integral part of the 
factory system. Machine shop loading and production 
scheduling must perforce be linked to the stock 
position. If we use a computer for any one of them. 
it will be only natural to use it for the others. We 
often hear of computer installations first in the con- 
text of wages and P.A.Y.E. I believe wage calcula- 
tion to be a more difficult and less profitable task for 
a computer than stock control. The real-time ele- 
ment is more exacting; payment of wages on the dot 
has to meet social as well as technical criteria. More- 
over wage Calculations are already highly mechanised, 
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up. The widths of the rectangles 
represent the times required for each 
operation, and the shaded portions 
represent idle time (Fig. 1). The 
author points out that the efficiency 
of the process could be {greatly 
improved if the washer started his 
job in a different order (Fig. 2). 


whereas stock control by machines is relatively un- 
exploited. It is the linking of wages to cot 
accountancy that seems more likely to exploit com- 
puter potentialities to the full. If one postulates a 
computer-centred system integrating stock control, 
production scheduling, machine loading, cost 
accountancy and wages, and operating in real-time, 
one begins to get a picture of what future administra- 
tion may be like. 


Management by exception. A feature of man- 
agerial data presentation as carried out at present 
often consists of five columns of figures. This month’s, 
last month’s, this-month-last-year’s cumulative to 
this month, and cumulative to this-month-last-year. 
An important person in the management hierarchy 
is the individual who can: 


(a) assimilate the schedule without going dizzy ; 


(b) pick a figure at random and say (rightly) ‘I 
bet that’s wrong’; 

(c) get something done about any performance 
which compares unfavourably with last month’s 
or this-month-last-year’s. 


Under criterion (a) there are not enough people 
who could do the job properly to do it properly, and 
the five column procedure is a quite unscientific 
approach to its solution. One needs the standard 
deviation item by item for assessment purposes and a 
criterion of significance, .05, .01, .001 .. . etc. pre- 
cedent to enquiry. Any secular increase in the mean 
also needs watching. 

The discriminatory power of a computer should 
enable all such items to be picked out and presented 
in the form most suitable for initiating action. 
Nothing else needs presentation. 

Secular increases, for instance, could be shown 
as presumptive annual totals and printed out in 
order of descending magnitude. I want to see just 
this information and no more available in real-time 
as a constant reminder to take action. I want to be 
informed prospectively once a day, a week, a month; 
not nagged at retrospectively once a year. 
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Social consequences 

You will find an excellent essay on industrial 
mathematics in the May issue of our Journal. I 
have been taken to task elsewhere for talking “ sheer 
mumbo-jumbo and balderdash ” on this subject. For 
this reason I have endeavoured to make my illustra- 
tions as concrete as possible: airlifts, gramophone 
records, cattle food, forestry, clinics, machine shop 
loading, production scheduling, stock control, costing 
and management accountancy. If anyone thinks 
these subjects abstract or unimportant he is free to do 
so. I have said nothing of Games Theory or some 
other branches of the subject, preferring concrete 
illustrations of the part to duplicating a general ex- 
position, already available in our Journal, of the 
whole. 

In conclusion I would like to draw attention to 
the indirect, as opposed to the direct, consequences 
of what is being developed. I don’t mean unemploy- 
ment among accountants. I have discussed and 
dismissed this imaginary danger elsewhere. I want 
to say a few words about the tone of two kinds of 
society — one in which decisions drag on and the 
other in which they are made resolutely and quickly. 

Psychologists have established that anxiety, 
suspicion, aggression and a sense of guilt or failure 
form a closely connected set of symptoms such that 
if one is called into being, the others come into 
existence alongside it. 

There are various theories as to why this should 
be so, but no one appears to doubt the fact. If a 
decision isn’t taken quickly and resolutely one begins 
to distrust one’s colleagues, to doubt what they are 
playing at, to question their integrity, to become 
difficult and unco-operative oneself and, finally, to 
collapse into a sense of failure partly real because 
one is beginning to contribute to it. 

Modern management techniques could be foci for 


a new spirit in the community by enabling decisions 
to be made quickly, because rationally, and on 
sufficient information. We need this boosting of self 
confidence in a community divided against itself. 
The language and course of many wage negotiations, 
for instance, seems increasingly out of keeping with 
the techniques available for resolving them. This 
year’s pay rise is being tabled while last year’s is still 
being settled. That is scarcely operating in real-time, 
is it ? 

Consider negotiations in respect of which we inherit 
a dilapidated set of attitudes which came out of the 
Ark and now need streamlining ; a new look, as it 
were. In too many cases. bazaargaining is 
accompanied by attitudes expressed in the classical 
lines, 

“Sam stuck his tongue out at Noah 
And Noah made long-bacon at Sam.” 

Maximising wages distributable over a_ period 
ought to be a straightforward calculation in econo- 
metrics. The sole and only object of net capital for- 
mation is to produce more goods for the consumer. 
But capital formation reduces the consumer goods 
available. The problem is of the dynamic inter- 
convertibility type which I have discussed under 
linear programming. It ought not to be insoluble. 

It would be premature to sell these ideas to either 
side of the bazaargaining table as yet. The most 
we can do is to set the rest of the community a good 
example by exploiting new techniques of manage- 
ment as hard as we can in the belief that they will 
spread, as spread they will, for rationality like 
appetite grows by what it feeds on. We must not 
expect too much too soon. Operational research is 
but 15 years old, computers but 10, and their in- 
dustrial use but five. We are only at the beginning 
of things and have as yet more to learn than to 
teach. As yet. 
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said, on which he might be allowed to quote one of his favourite passages from 
the Old Testament, which enjoined modesty on everyone: “Let not him that 
putteth his armour on boast himself as he that taketh it off”. If, when his time 


came to invest his successor, half as many kind things were said about his 
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incumbency of the office which Mr. Hancock had just vacated, he would have 


~ 
or 


occupied it not unworthily. 


He must not, however, expand on that theme, or he would be anticipating 
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what their mutual friend the Chairman of Council would be saying, more 


rade 


felicitously than he could, on a later occasion. He would like, however, to thank 
Mr. Hancock for all the work that he had done on behalf of the Institution, and 
with those thanks another Past President of the Institution, Lord Sempill, had 


asked to be associated. 
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: Lord Halsbury then delivered an address on “ The Administration of Modern 
Production”, which appears on page 480. 
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AND PRACTICES 


by Dr. LILLIAN GILBRETH. 


T is a very great pleasure for me to be here with 

you today. I have to thank you for a very cordial 
welcome. When I arrived yesterday I found busy 
people interrupting their schedules to come down and 
make me welcome, and lovely flowers in my room. | 
was able to have dinner with your Executive, and 
I have had the pleasure of shaking hands with so 
many of you that this morning I do not feel that | 
am speaking to a group of strangers, but to a group 
of friends. I thank you also for my country. for 
inviting one of us to come and take part in your 
programme. 

I have three resources for what I have to say. 
The Chairman has already mentioned the Manage- 
ment Congress in Paris. It was the 11th Congress 
which we have held, the first taking place in 1924 
in Prague, when Czechoslovakia was still a republic 
and had the courage to invite management people 
from all over the world to come and discuss manage- 
ment problems. At the Paris Congress 27 countries 
were represented. I shall not attempt to tell you 
much about what was said, in the first place because 
too much was said for me even to attempt to 
summarise it; one needs to get away and_ think 
about it and let the significant things emerge. 
Secondly, there was British representation and the 
Papers will be available here. 

The second resource is the fact that one of my 
former students for a short time in the United States, 
whom I may call a member of my family, as she 
lived with us while studying, and since, is Miss Anne 
Shaw, one of your consultants, whom many of you 
know well, and who would have been here had she 
not had other responsibilities. 

The third resource is what we are doing in the 
United States of America. I am entirely conscious 
of the fact that what one organisation in one country 
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tries to do has first-hand value only in that country. 
All that one can ask of you is to evaluate what is 
said, if you are interested, and talk it over when 
you have time and see fit to do so and, if there 1s 
anything in it which seems useful, tentatively try it 
out. We are not apt to find people in your group 
coming to our country in the spirit in which so many 
people do visit us, looking for answers to questions 
when we are not sure what the answers are, or even 
what the right questions are, and they are not sure 
either. It is in a tentative sense, therefore, that | 
take up iny subject. 


This new challenge 


What are we going to do, faced with this new 
challenge of automation, about evaluating what has 
already been done in the management field ? | 
think that we feel in the United States, and felt even 
more at the end of the Congress, that evaluating 
what we have done to see how clearly we really knew 
the problems which we were facing was our first job. 
That ought, I know, to be a continuous job for every 
one of us; but in the press of everyday life, and 
because we are in the middle of these problems, we 
do not always have time to evaluate. 

We feel, however, that any post-war period. 
whether automation is an issue or not. is am 
appropriate time to evaluate what has been done. 
During the War, I am sure that here as elsewhere 
fundamental adjustments were made to try to meet 
war needs. With us, Government took over much 
that it had not taken over before in relation to 
private industry. I worked for much of the time 
in a small plant making instruments of precision for 
the Navy. It had been a small plant, but it needed 
to expand. It needed money and it needed personnel, 
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and it had to take on for the first time a large group 
of women workers where there had been no women 
workers before. Even that was not enough, but we 
were an essential industry and the Government 
helped, getting us buildings and machines and almost 
everything else that we needed. 

When the War was over, the industry had this 
expanded personnel and these expanded responsi- 
bilities and, of course, almost everything had to come 
back on the organisation itself. It required a strict 
evaluation to find out what we were going to do 
and why we were going to do it and the way in 
which it was going to be done. Our little industry 
was, I think, a pattern of what happened all over the 
country. Evaluation, therefore, comes first with us. 


Importance of terminology 


This immediately leads us to the need to re-value 
and re-define all our terminology. I could not help 
feeling, during the time that I have been in Europe. 
and particularly during the Congress, that many of 
our troubles come from not understanding one 
another’s vocabulary, and sometimes from not under- 
standing our own. That is a problem, I think, which 
arises between you in this country and us in the 
United States. We both use the English language 
and our problems seem to be much the same. And 
so, stupid though it may seem to people who are 
eager to plunge into what they think is the heart of 
the matter, we feel that every time we start a dis- 
cussion an agreed definition of terms is necessary. 
Often that definition proves to be the heart of the 
problem, because when we define our terms and agree 
on what they mean the problems present themselves 
in very different ways. 

We have had great help in that respect from a 
small and very tentative Dictionary of Management 
Terms which was issued by the American Society of 
Mechanical Engineers through the activities of its 
Management Division. Those of you who are 
interested in the history of the development of 
scientific management will know that all our pioneers, 
or almost all of them, in the United States not only 
were mechanical engineers, but worked in the 
industrial field in which mechanical engineering 
participates. The Management Division, the largest 
Division of the Society, is very active through its 
committees and sub-committees. It has issued this 
little Dictionary, of only a few pages, which you can 
obtain by writing to the American Society of 
Mechanical Engineers. I am sure that probably 
many of your professional bodies have copies. 

lortunately for us, it is also part of one of the two 
industrial engineering handbooks which have come 
out during the last year or two. I mention those 
only because they give far more accurately, and with 
illustrations and details, all the material to which I 
shall refer today, and much more. Each is a 
collection of Papers written specially for it by people 
who are authorities in this field. The first was 
published in 1955 and is called “A Handbook of 
Industrial Engineering”. It was edited by two 


professors at Stanford University. Most of our 
professors in these days also do industrial work, so 
that the editors had more to contribute than simply 
editorial functions ; they had the kind of background 
and knowledge which enabled them to select good 
people and to see that the contributions were what 
they should be. The two professors are in the 
Graduate Schoo] of Business at Stanford University 
in California, and the handbook is published by 
Prentice Ford. 

A little later the second one appeared, called 
“Industrial Engineering Handbook ”, containing the 
same sort of material but with a slightly different 
emphasis. I think an objective reading of the two 
would show that some of the techniques are better 
presented in one and some in the other. This second 
handbook is edited by H. B. Maynard, one of our 
outstanding consultants and a member of the 
American Society of Mechanical Engineers, and is 
published by McGraw. In this handbook, immediately 
after the introductory Paper on Administration and 
Organisation, comes this Dictionary of Terms. It is 
very fortunate that we have it to refer to constantly, 
because it is quite a job to read through the book 
from cover to cover, and it saves a great deal of time 
in getting down to the fundamental things that the 
writers present. 

Looking at the title of our topic this morning, 
automation is an important word which needs 
definition, but so also do administration and 
organisation and management, words which we know 
very well and probably think we could define very 
sasily, but which it is not so easy to define when you 
take a pencil in your hand and somebody asks you 
for definitions. The definition in the Handbook is that 
administration has to do with planning of the project. 
the final field of responsibility, the policies and so on. 
and then we come to organisation, which tells us who 
is to do it and defines the functions, and then, of 
course, management derives from there. Even in my 
Company we do not all agree on the definitions of 
administration and organisation and on the relation- 
ship of the one to the other, but we feel that it is 
essential to work these things out if we are to do any 
kind of evaluation. so that we can _ exchange 
experiences and not find in the middle of it that we 
are grouping our experience under different headings. 


The key word 


Automation seems to be the key word in every 
discussion today. I well remember the first time I 
heard it. It was in the report of a speech by John 
Bedaux, whom we still look on as our leader in this 
field — young, enthusiastic, studious, devoted. He 
gave a key Paper in this field at the Congress in 
Paris, a very human and a very fine presentation. 
The first use of the word in the United States was 
very much tied up with “automaton”. It seemed 
to mean merely using the resources of nature as 
far as we possibly could. Naturally all of us in the 
engineering, production and scientific fields, as all of 
you are, found our code of great help here, and our 
code refers to using the resources of nature and of 
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human nature for the benefit of mankind. When, 
therefore, the idea got about that automation had 
only to do with machines and the use of different 
kinds of power, and that, to use the popular concept, 
it was just another one of those technical things 
which engineers were bringing in and which was 
going to do away with all creative activity, and so 
on, it was a tremendous help to us to be able to say 
“Here is our code, and this is what we stand for”’. 
Even if people insist on defining automation as 
having to do only with the resources of nature, you 
can rest assured that we, who are obligated to use 
these for the benefit of mankind, will act in such a 
way that it will be safe in our hands ; but it seems 
to us that it would be wise to include as soon as 
possible the human factor in the definition of auto- 
mation. Everybody seems to have a feeling that we 
can have nothing to do with the definition of terms 
so far as the every-day dictionary is concerned, but 
that is not true. The dictionary only records correct 
practice as it grows. If we all begin this correct 
practice of insisting that automation does include the 
human being, we shall get that definition into the next 
dictionary, or the one after that. Over and over 
again I have been able to convince people that, 
rightly handled, this can be a constructive thing. 


The questioning method 


In addition to our code of ethics, the second thing 
that we have to offer is that we believe in the 
questioning method, the scientific method. We also 
believe in freedom of speech and thought, and we 
ask and do our best to answer questions, no matter 
who puts them or how they are put. It is not the 
Socratic type of question, where one shows that the 
person who puts it is not very bright, and it is not 
the legal type of question ; it is straight intellectual 
curiosity, which leads someone to ask “ What is 
this ?” ; “ Why is this so?” ; and so on. No doubt 
you remember the little rhyme : 


“T keep six honest serving men, 
They taught me all I knew ; 
Their names are What and Why and When 
And How and Where and Who.” 
Those are our tools in evaluation. 

I think that for some time we may have felt that 
How was the most important, and How is indeed 
important. Having worked for most of my life in a 
How area, on the methods by which work was done, 
I still feel that it is very important, but more and 
more we are beginning to say Why, especially with 
the great emphasis which is being placed on the 
social sciences — psychology, psychiatry, sociology 
and all the rest. It is in that area that the develop- 
ment has come; and, as we continue to put 
emphasis on the human side, we go into Why as 
thoroughly and as deeply as we possibly can. 

In our everyday evaluation of what we are doing in 
our own plants and in our own production problems, 
we are faced with this question of Why. We found 
with us a great many organisations that had their 
What fairly well established, but deviated for one 
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reason or another during the War. Some of them 
packed up what they were doing and took over 
something more vital for the War effort, and after 
the War took what they had been doing out of the 
moth balls and went on again from the point where 
they had left off, having adjusted such things as 
personnel problems, salaries, wages, labour conditions 
and so on ; they did not have the great problem of 
what was to be made. Others had to start on some- 
thing new. The analysis of What — not only what 
should be the main thing produced, but what was to 
be the part of each of the functions involved — has 
been one of our problems. The Why questions do 
not arise only at the beginning ; having talked about 
What, we are faced with Why such-and-such a thing 
has to be done, and we have to justify what is being 
done in each case by answering the Why as well as 
the What. ; 


Then comes the question of Who, and here again 
an enormous amount of adjustment is being done. 
In our experience during the War years we had 
many young men eager and willing to go into the 
Services and some, perhaps, not so eager and willing, 
but all wondering when they would have to go and 
waiting for the time to come. They were all 
absolutely useless to themselves or to anyone else so 
far as any systematic schooling was concerned, and 
in many cases the Labour Laws were temporarily set 
aside so that we could bring them in and make them 
feel that they were needed and necessary by giving 
them some activity. Women got many jobs that they 
had never done before, and retired people were called 
in. Our experience there was so successful that I 
cannot understand why we have gone back to the 
retiring age, unless it is that we have not really 
thought through that problem adequately. There was 
also the enormous success which you had, and which 
we had too, in bringing in people who were physically 
disabled in some way. 


A great deal has happened in the Who field since 
those years. I know of the fine work which has been 
done here, not only in your Government activities 
of all kinds but in your industries, in working out 
psychological tests and interviews and other tech- 
niques which have to do with personnel relations. 
I sometimes think that we forget how much technical 
material we have in the human relations field, just as 
I think that we sometimes forget how much personnel 
relations we have in the so-called technical field. We 
people whose prime responsibility, after all, seems to 
be to get the work done are in fact the primary people 
in the field of human relations so far as the worker 
is concerned. 


We did an experiment by taking away from our 
foremen and superintendents a great deal of their 
human relations activities during the War. We put 
in special people to deal with human relations, and 
we said to our foremen and superintendents : “ You 
get on with the work and these people will handle 
the workers”. It was not successful. At the end of 
the War, when a survey was made to find out what 
the foremen and superintendents felt, they said : “We 
want our human relations projects back again”. 
That sort of thing comes in the domain of the Who. 
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Like you, we are developing psychological tests, 
but we do not find that they are so adequate that 
we can even think of doing away with the interview 
and the personal contacts, and especially with the 
practice of letting the worker see where he is to 
work and the people with whom he will work and 
letting him talk to the people who will supervise, and 
so all down the line. We know very well that warm. 
heartfelt human relations are so important that often 
we say that they are the most important thing of all, 
and that if we have good human relations that is all 
we need, and that all we need for good human rela- 
tions are warm, friendly hearts ; but the technical 
people have a point when they say: “‘ We want and 
expect that, but it will not completely take the place 
of technical adequacy on the job.” 

This concerns not only you and me, who happen 
to be out in the factory concerning ourselves with the 
product as it comes off the line, the quantity and 
quality, but also the people who deal with personnel 
problems, educational plans, training plans and so on. 
We differentiate between training and education, 
defining training as what a person needs for his 
job or the job ahead, which can appropriately, we 
think, be given by the person to whom he looks 
for supervision and advice, so that there is more and 
more teaching of foremen and supervisors and _ all 
the way up to top management itself, as it is realised 
that training is a part of everybody's life. Education, 
on the other hand, not only makes us better and 
more all-round on the job, but more all-round in 
regard to life itself. 


Methods work 


We then come to the work being done in the How 
field. the methods work. Considerable ramifications 
have grown up over the years in this field. With us, 
as you know, the pioneer work in time study and 
motion study has developed into what is called work 
simplification and directed energy, and then the 
added structures of M.T.M. and so on. All this has 
to be carefully evaluated. You will be interested to 
know that probably Australia will have the pioneer 
project of evaluating everything in this field, taking 
the pioneer work and the way in which it has been 
carried through and the modifications involved in the 
new fringe activities which have been added and 
trying to find out whether we can develop something 
which we can all accept as fundamental enough. 
so that instead of splintering more and more and 
deviating more and more. we shall gradually get a 
larger amount of common knowledge and_ experi- 
mental data. 

Far be it from me to stop anybody, any individual 
or group, from modifying and trying to improve on or 
add to what has been done by the pioneers and 
since then. I think it is unfair to infer that if the 
pioneers were here today, they would do things 
exactly as they did then. I am sure that that is not 
true. They would have faced the problems of today. 
I believe that if what needs to be done is to discard 
what used to be done we should do so, and I 
believe that the pioneers would approve it, as their 


lives show ; but we must be sure that we are not 
(as my husband used to say) “ inventing downwards ”, 
so that the new thing is not as good as the old. 
We have to show that at least we know what was 
done and the lines on which development has taken 
place, and we must try to build on to what has been 
done. 


A widening field 


Another thing which has come out very strongly 
in this methods work recently is the fact that not 
only methods work, but all the management principles 
and pract.ces which we are trying to evaluate today, 
apply to every kind of activity. There was no 
difficulty, of course, in understanding that after a 
start had been made in the factories and on industrial 
work there would be an extension to office work. 
Even in the days of the pioneers there were people 
who began to specialise in this field. From there we 
have seen an expansion into every branch of business. 
This expansion has been of great importance and 
interest to us, and now we have reached a point 
where management in hospitals, in libraries, in local, 
regional, State and national Government, and so on, 
can make use of these things ; all the things which 
we have learnt can, properly used by instructed 
people, be employed in these fields. It is especially 
gratifying to see the work which has been done with 
physically handicapped people of all kinds, and not 
war Casualties only. 

It is not only a question of training people for jobs; 
it has now been recognised that the housewife and 
the home-maker have real work to do and that there 
is a real reason for every sort of management material 
being given to them. If there is one phrase which is 
annoying to hear it is: “I’m only a_ housewife”. 
because it seems to me that this is not only one of the 
most important but one of the most stimulating and 
worthwhile jobs in the world. Studies are being made 
of the young housewife who has had an accident or 
has a heart condition, or who has had tuberculosis, 
or is a polio victim, and we find that. through 
management and methods work, we can design equip- 
ment and all that sort of thing, with the co-operation 
of the doctor, the nurse, the therapist, the engineer 
and indusry. After all, there is a large market in 
the home. Having made a beginning, we are able 
gradually to bring in the other principles of manage- 
ment which make life easier and smoother. 

This sort of thing is being reviewed in other 
countries, and it is interesting to find that very often 
the studies which seem rather on the fringe to us - 
and I should add agriculture to the number — are the 
things which to them lead to the first approach. 
I have had the opportunity to visit the Philippines, 
Formosa and India and to spend several weeks in 
Australia and to visit other countries. It was really 
in the field of the villages. the small activities, so to 
speak, that this was most interesting. I wish that I 
could hear your discussion on small industries, because 
with us we feel that the small industry has been 
neglected. I count the household and many small 
farms and hospitals and so on as in that category. 
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It is very interesting to see that in the so-called 
under-developed countries the work done in some of 
these fringe areas is so iunpressive, because they do 
not have the big factories and the business projects 
which we have, and when they send their students, as 
I feel that they sometimes do in almost too large 
numbers, to you and to us, very often I think that 
they go back discouraged, because the enormous 
organisations which they see make them feel inferior 
and subdued, as became very evident at the Congress. 

Sometimes we find that some fine agriculturist or 
home economist has gone to one of these countries, 
and sometimes they do the best work, because they go 
right into the homes of the people. That kind of 
experience makes us realise that we have to simplify 
all our thinking. The agriculturist finds that these 
people are cutting their grass or rice with a wooden 
scythe, and he gets them metal ones and then finds 
that they will not use them, because they have a 
brother-in-law who has made his living for many 
years by repairing the wooden ones. There is a 
whole pattern to be thought through. 

There is an economist who goes all over the 
Philippines and buys lovely native hand-work and 
takes it to the New York market. The buyers say to 
her : “ Your merchandise is fine. We will take 250,000 
of these ; when can we have them ?”. To make 
250,000 would take heaven knows how many years. 
The buyers say they can give her three months, and 
perhaps six, but no more. They explain : ““ We cannot 
go beyond that, because the American market is so 
fickle. These things would fit in with today’s fashions 
very nicely, but we have no idea what the market 
will be like a year from now”. 


The need for simplification 


One man got up after John Bedaux’s talk on 
automation and said: “This has been most interesting, 
but it looks so difficult for us. It will take us many 
years to go through all the things that you have 


gone through”. Mr. Bedaux replied: “ Perhaps 
you will not have to do any of that. You may be 
able to take a short cut, because we are now in a 
stage of simplification, and if we can make things 
simple enough it will be possible to avoid all these 
intermediate steps.” I thought of that as I listened 
to the most interesting and humourous address of 
your President this morning. I thought to myself 
how simple it really is to calculate things ; such 
examples and such procedures it is easy for people 
to follow. I think that that is an implication in your 
work and mine; we have to look at these new 
things and see how we can simplify them. That 
day may come. Especially do we need it in the 
United States, because, as you know. we love a 
new thing. That is often one of our difficulties, and 
top management and middle management are as 
much to blame as anybody else in this respect. The 
President of some business goes to his club. and the 
man next to him says “Are you using operational 
research ?” or linear programming or depth 
interviewing, or whatever it may be. The President 
replies : “ Why, of course, we are; we're right out in 
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front of the industry”. Then he goes back after 
lunch and rings every button on his desk and brings 
everybody in, and he says: “I have had a very 
embarrassing experience !”’. 


Delegation of responsibility 


That brings up the question of delegation of 
responsibility. In our revaluation, we have come 
across a tremendous amount of material on delegation 
of responsibility. I was very interested when in 
Paris to find that there seemed to be no good 
translation of “delegation of responsibility” into 
other languages. A very up-and-coming young 
stalwart is writing a Paper now on different English 
phrases — “ phrases in English” would perhaps be 
more accurate — which are always used in English 
in other languages, and nowhere has he seen 
“delegation of responsibility” in any language but 
English, no matter what the language of the rest of 
the article may be. 

Just as we have come to stand for that phrase, I 
wish that I could report that in the thing itself we 
were doing an adequate job. In the first place, it 
seems to me that very often people do not realise 
what responsibilty they have. For example, a Congress 
or two back a project was suggested of trying to find 
out what top management actually did with its 
time, and Sweden, being up-and-coming, said: “ We 
will investigate’. A university professor, with an 
industrialist and an agriculturist to help, made up a 
questionnaire, and _ selected students who were 
physically fit and mentally and socially suitable and 
sartorially smart, but he did not give them a final 
briefing, and they came back and reported that the 
top executives did not choose to say what they did 
with their time. The professor said : “I neglected to 
tell you that you should start by saying that you knew 
that there were a good many things being done which 
would not show themselves in any outward activity 
at all, and that even if the top executive were out 
three hours for lunch or sat with his eyes closed after 
lunch, that was no indication that serious planning 
and judgment and so on were not going on”. 
I do not know whether the second lot of students 
succeeded any better than the first, but I am sure 
that we are not going to solve delegation of 
responsibility until people know what their responsi- 
bilities are. 

No one can expect any individual, including a top 
executive, to have all the qualifications to meet all 
the responsibilities which management, administra- 
tion, organisation and so on put on him. I have a 
friend who was selected as Vice-President of a large 
organisation because the head of the organisation 
seemed to have everything in the world except a 
knowledge of how to get on with people. He under- 
stood money, he understood planning, he understood 
marketing and he understood production, but he was 
not good at getting on with people. My friend is 
now President of the company, and he has to offer 
a wonderful understanding of human beings, but he 
will have to surround himself with people who will 
share the responsibility in their fields. 





[hat is not so important as the fact that many 
people do not realise that when they delegate 
responsibility, that is not the end of their job. I do 
not know what you do with the time and energy 
that you save by delegation; nobody has ever con- 
fided that to me ; but you and I know that, when 
you delegate responsibility, the final responsibility 
stays with you, and if a thing is not done you cannot 
say : “I delegated it. Im sorry if it hasn’t been done”. 
You have to say: “O.K. I didn’t follow through on 
it. and I take the blame ’, and then go away and try 
to find out what happened. That is one of the 
things, I think, which is going to come right to the 
front in this automation problem. 

I want to say a few words about the various 
changes in the automation field that are coming to us. 
It seems to me that you and I for the moment should 
consider that we are the public, or that we are the 
human element, and we are asking the top flight 
people in automation certain questions, such as what 
are you going to do for us ? What do you expect 
of us ? What is the future going to be ? If these 
people are purely technical and have not given much 
thought to the human element and there are 
some like that — we shall not get many answers to 
the questions that I am going to ask. If they are 
concerned. wholly with the human element, we may 
get answers weighted on that side rather than the 
other. 


What is drudgery ? 


The first question we would ask is, what do you 
expect to give us ? Nine t'mes out of 10 I have found 
that it is that we can do away with drudgery. Well, 
who does not feel that it would be a wonderful 
thing if we could do away with drudgery ? There 
is just one small question involved in that : what is 
drudgery ? Is it the same thing for everyone ? I 
suppose we all know what it is: it is heavy work, 
tiring work, work which most people would not find 
creative or interesting. I do not see how anybody 
can object to this going. When I think of my 
grandmother’s kitchen and my mother’s kitchen and 
my kitchen and my daughter’s kitchen and my grand- 
daughter’s kitchen, and the amount of time and 
energy involved in doing things in them, I am glad 
to see that happen. I remember our going on trips in 
the early days, and the size and weight of the luggage 
and the hefty man who carried it down and the 
horses that took it to the station, and now when I go 
to the airport I see the sort of luggage that people 
take with them nowadays. I see materials handling 
exhibitions full of devices for doing away with 
drudgery, and it seems wonderful. 


But that kind of thing is not drudgery to every- 
body ; definitely not. I have a friend who says that 
she would rather scrub the kitchen floor on her 
hands and knees than use equipment which she does 
not want. She likes doing things herself. I said to 
her: “You are nostalgic, looking to the past instead 
of to the future. Wouldn’t you rather take exercise 
by walking and seeing how beautiful the world is 


than by scrubbing floors and working at the wash- 
tub ?”. She says “No”, but I still think “ Yes”. 

A word about repetitive work. That is drudgery 
to a great many people, but not to everybody. Some 
people like repetitive work. I remember one girl 
at a factory who for six days a week put in four 
screws all day long, 1-2-3-4, 1-2-3-4. I came in 
one morning and found her crying, and I asked her 
what was the matter. She said: “We have a new 
thing to make, and I hate it’. I asked her what she 
had to do, and she replied: “I have to put in three 
screws instead of four, and I don’t like it’. I asked 
her why and she did not know. She began crying 
worse than ever, and I did not know what to do, but 
finally I said : “What do you think about as you work 
all day long ?”. Before that she asked me who had 
changed the number, and I said “ Probably the 
salesman” — I am a production person, so it is 
always the salesman! When I asked her what 
she thought about, she replied: “I love dancing, 
and I just go 1-2-3-4 and I two-step all day”. Then 
I knew the answer, and I said: “‘ Mary, do you like 
to waltz ?”’. She did, and now she waltzes happily 
all day, 1-2-3, 1-2-3. There is a pleasurable sensation 
associated with it. 

It would be hard to have to tell people that we 
no longer need their services because of automation, 
but people retire and resign, and we should be able 
to make changes without putting anyone out of 
work and without having to go through the pro- 
cedure of consulting the shop steward and everyone 
concerned, which is right and should be done. There 
is an Australian author who has written a wonderful 
work on “ The Challenge of Today ’’, and who came 
to the Congress and said that it is marketing which 
you and I, who have been in production, must think 
about. It is going to be expensive to do these things, 
and we must try to keep the machines at work. We 
have to keep our eyes fixed on the market, or we 
shall have something like the position with the old 
rice machine in the fairy tale, with the rice 
mounting up and up and we not able to get rid 
of it. 


There are long-term and short-term views on this. 
The automation people have a point which we must 
think about. They say: “ We shall need more skilled 
people and fewer unskilled people”. That is a 
problem which we have to face. They say: “It will 
mean a shorter working day and a shorter working 
week”. The key word there is “work”. They are 
talking not about days and weeks, but about work. 
It is fair to ask what the actual working week is. 
There are rumours in the United States that the 
office working day is not what it appears to be from 
the records, when account is taken of the coffee 
break in the morning and another break in the after- 
noon. There are advertisements in our restaurants 
saying: “We will feed you in five minutes, leaving 
you 55 to go shopping”. You cannot eat enough 
in five minutes to carry you through, and so there 
has to be a coffee or tea break in the afternoon. 
When we come to consider how many minutes and 


(concluded on page 514) 
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PRODUCT DESIGN FOR 


AUTOMATED PRODUCTION 


by D. L. JOHNSTON, B.Se.(Eng.). A.M.LE.E., M.S.LA. 


Associates Ltd. 





HE rate at which productivity and the standard 

of living can advance nationally and_ inter- 
nationally depends greatly upon what production 
engineers can achieve and how quickly the “* know- 
how ” from research and development is applied to 
production processes. 

The many discourses of recent years have produced 
a vast amount of new knowledge which is now avail- 
able to those who seek. The present Conference 
provides a means of satisfying the seekers and is a 
logical extension to “ Margate, 1955, when auto- 
mation was well and truly launched as an exciting 
new opportunity for all. 

Some of the economic, social and technical 
problems of automation have received much attention 
and are now better understood. What we have not 
yet discussed adequately enough is the impact of 
automation on the design of products, rather than 
the actual usage and effect of automated plant. 

In product design much greater use should 
be made of “simplification, specialisation and 
standardisation” internationally, together with a 
modular approach to the sub-division of machines 
and structures. This economises in design effort, as 
well as in cost of production and distribution. 
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Mr. Johnston was in the design team responsible for launching the 
post-war range of Marconi Instruments Ltd., before joining Elliott Brothers 
(London) Ltd., in 1946. There he worked on the engineering of industrial and 
service control equipment, including the initial stages of the TRIDAC analogue 


computer and the series of digital computers. 


In 1953. he moved to Fortiphone Ltd., to work on sub-miniature 
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transistorised equtpment, and in 1956 he joined Automation Consultants and 


Under-developed countries can advance very 
rapidly by drawing selectively upon the experience of 
the more advanced countries, whereby they can 
enjoy a foresight of what will be available to them 
in the future. Thus they can “leap-frog” some of 
our pioneer mistakes, and select advanced and 
economical basic product-designs adequate for their 
requirements. Such designs have a long life before 
they become obsolete in such usage. 


Dynamic or static economy ? 


Less than 20 years ago, both our national and our 
technical press wrote against the establishment of 
factories for consumer goods in Australia and India, 
as a blow to our export trade. 

Today it is better appreciated that the under- 
developed territories represent a potential market 
several times as great as our own, and that what we 
have to export tends to be the means and knowledge 
of production and design, rather than the material 
and labour content of the products, for these are 
generally available more cheaply locally. 

The situation is now seen as a dynamic one, in 
which three main phenomena occur : 














(a) In the Western world there is a steady annual 
rate of increase of real income. 

This is partly due to increased productivity 
through detailed evolutionary improvements, 
and in part to revolutionary advances such as 
the development of electrical communications. 
air transport and atomic energy. 

In less advanced territories, numerically several 
times our Western population, the same 
developments appear, but on a retarded tine 
scale. Thus “backward” countries are not 
fundamentally inferior in their social and 
technological structure, but merely exhibit an 
historical displacement which may catch up 
very rapidly. 

An important corollary is that “backward” 
countries thus have access to a “crystal ball”, and 
can foresee their own future trends and leap-frog 
over some of the mistakes and difficulties of the 
pioneer countries. Dr. Margaret Mead showed in 
her recent book how a tribe in New Guinea bridged 
1,000 years in one generation. With wise leadership 
very rapid advances are possible in such territories, 
especially if local mineral resources can be developed 
to pay for capital goods. 

The politician and statesman is traditionally a 
student of history and an exponent of the static 
society. International statesmanship since the War 
has begun to appreciate the dynamic characteristics 
of world development, primarily, perhaps, as a result 
of scientific appraisal of world food and fuel re- 
quirements and resources. 

Organised labour has also accepted the fact of 
continual technological change, more readily in the 
U.S.A. than here: if our labour relations were 
relatively more enlightened prewar, the U.S.A. has 
started from the atmosphere of the Detroit riots of 
the 1930’s, and today can digest the problems of 
automation more rapidly than we can. 

Amongst these trends, the scientist and economist 
can predict “where”, that is, the direction that 
developments will take : but for the important ques- 
tion of “when”, the statesman must turn to the 
production engineer, who alone can set the pace at 
which they are translated into quantity production 
at economic cost. 
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Design and productivity 


It is remarkable that Babbage, who pioneered the 
ideas of the programmed computer, was able to write 
125 years ago— 

“repetitive, routine human action should be 
done by machinery, and goods should be 
designed so that they can be mechanically 
manufactured ”. 

Norbert Weiner stressed, much more recently, that 
it is degrading to use human beings for manual tasks 
far below their mental capacities, and much attention 
is now being given to the economic and social 
adjustment of industrial society to automation 
(Report of Director—General, I.L.O., 1957). 

Much less has been done to pursue the second 
part of Babbage’s statement, the subject of product 
design for automation. In fact, most examples of 


automation relate to products as originally designed 
for batch production. 

Future advances in productivity in industry as a 
whole may well depend as much on a new approach 
to design and distribution of the product. as on 
improvements in the manufacturing process. 

When the late Dr. L. Rostas published his classic 
study of productivity in 1948, he stated- 

“by far the most important way of increasing 
the standard of living of the population is to 
increase the productivity in manufacturing 
industry ”’. 

It follows that the available technical effort will 
be most effectively used in the national interest, if 
devoted to improving productivity in those basic 
industries which are responsible for, or are the 
catalyst for, the major part of the “ gross national 
product”. 

Unfortunately, there is a tendency for the outlay 
in the basic industries on research, development, 
design and production equipment to be at a con- 
siderably lower proportionate rate than amongst the 
newer industries. Dr. Rostas estimated the average 
British industrial increase in productivity over 1946- 
1953 as 24°% per man year. This is very modest 
when compared with an elementary handling or 
automation scheme which may halve the man-hours 
per unit produced, an improvement of 100°/,! A 
“Fortune ” survey in 1955 stated the average annual 
improvement in the U.S.A. to be a steady 2°/, during 
the last century, tending towards 3°/, at the present 
time. 

It is in these basic industries that the “ three S’s ”, 
Sunplification, Standardisation and Specialisation, 
can be most productive, but difficult to bring about 
because of inertia and vested interests. Examples 
of this resistance have been the slow acceptance of 
“variety reduction” and “unified screw threads ~ 


The pattern of manufacturing industry 

Recent reports of the Monopolies Commission, and 
the several post-War regroupings of manufacturing 
companies, have clearly demonstrated that the more 
advanced the manufacturing process becomes, the 
more it tends to be concentrated nationally in the 
few large and efficient units. This trend will extend 
to the international field with the growth of the 
“common market (Fig. 1). 

A good analogy is that the national economy will 
increasingly resemble a box packed with a few large 
spheres (Fig. 2) representing the big manufacturing 
units, with the interstices filled up by many smaller 
and more mobile spheres : there will always be scope 
for initiative and imagination ! 

It is in the national interest that the basic products 
of the few big units be highly standardised and 
automated, for low cost production. The bigger the 
unit, the nearer the economic degree of automation 
approaches 100%. 

The functions of the smaller industrial companies 
will be :- 

(a) making individual adaptations and composite 

assemblies of the basic products, by fabrication 
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Fig. 1. The turnover figures of 15 
companies in an industry followed a 
gaussian distribution (in white), but five 
years later five companies were out of 
business, and automation by “J” has 
peaked the gaussian curve considerably (in 


black ). 














Fig. 2. The industrial economy can be represented by 

this model, the balls each being proportional to the 

size of a particular company. The large companies are 

virtually fixed in the economy, but the smaller ones 

can migrate easily, particularly the very small ones. 

As companies expand, they become less mobile, unless 
the economy also expands. 
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MODULE LINES AT 
3’ - 4° CENTRES 


Fig. 3. Example of the use of a modular 
planning grid and modular building com- 
ponents (O.E.E.C. Report No. 174, page 
148). The grid unit is 40” (one metre). 














Fig. 4. The whole oil 
refinery at Fawley is 
under the control of 
these few shift workers, 
who produce one-third 








of the country’s oil 
requirements. The same 
proportion of the 
country’s coal require- 
ments engage 270,000 
mine workers. 
(Magnus Pyke: “ Auto- 
mation”, Hutchinson, 
page 72, by courtesy of 
the publishers.) 


and batch production, to fill the gap as stand- 
ardised production reduces the flexibility of the 
big producers; 

specialised manufacture of relatively simple 
series of components using automated plant: 

(c) miscellaneous jobbing and sub-contract work; 

(d) service industries, including specialised plant 

installation and maintenance. 

We would thus expect the building industry, for 
example, to fall into two groups—the mass-produc- 
tion of standard modular structural components and 
fittings, and their erection as individual structures 
(see OEEC Modular Studies in Building; also Fig. 3). 

Similarly, specialised series of industrial com- 
ponents would appear, such as ranges of hydraulic 
motors, jacks and valves, on the pattern of the 
electronic component industry, which has tended 
to lead the way in the logic of product design: 
compare it, for example, with the market of roughly 
equal size for building and plumbing fittings and 
accessories! At a recent B.I.S.R.A. Conference, the 
absence of suitable industrial hydraulic components 
was noted, although in the U.S.A. there are between 
10 and 20 specialised manufacturers. 
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Standardisation of design 

Continuously-operating and fully automated plant 
may be so productive that one plant will supply a 
large part of the national requirements, and we may 
foresee that this will also happen internationally for 
some commodities, as is already the case for raw 
materials, 








Examples of such plants in England are :- 

Glass Bulbs Ltd. (GEC /BTH), making majority of 

lamp and valve envelopes. 

Pilkington’s drawn sheet glass plant, at St. Helens. 

Fawley refinery; one-third of national consumption 

of oil products is produced under the control 
of a few shift workers (Fig. 4). 

Standardisation of the end product is therefore 
essential. Many industries are covered by British 
Specifications, International Specifications and by 
commercial agreements. Other countries have gone 
further than we in standardising within particular 
industries, for example, the standardisation of electric 
motor frame sizes and radio valve types in U.S.A. 

The usual progression of development is that a 
new product is devised by one company, is taken up 
by others, then a measure of overall interchange- 
ability is agreed upon. If demand is sufficient, com- 
plete standardisation may ultimately be agreed, in 
order that manufacture can be concentrated on the 
most efficient producers. The consumer gains from 
this, but the process may take many years and be 
regarded as monopolistic. It would be in the national 
interest if standardisation could be accelerated by 
some degree of co-ordination in the same way that 
the Government-sponsored Council of Industrial 
Design is developing aesthetic standards in manu- 
factured goods. This is not intended as a reflection 
on the British Standards Institution, which was con- 
ceived as a neutral body, seeking unanimous agree- 
ment between interested parties, rather than 
exhibiting leadership. 
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Fig. 5. The initiative of the United Kingdom in planning 
for nuclear energy. 
(Courtesy: “ Financial Times ’’) 


Standardisation cannot readily be applied to 
products still the subject of scientific development, 
but the direction of this development should at least 
be co-ordinated to establish common objectives. A 
favourable example of official action in this direction 
is the work of the Brunt Committee and N.R.D.C. 









on digital computers. ‘The availability of transistors 
in this country has probably been retarded, by lack 
of such action amongst the interested parties, relative 
to progress made in the U.S.A., despite (or because 
of ?) the existence of an appropriate interservice 
body, the Combined Valve Development Committee 
(C.V.D.). On the other hand, our industrial 
approach to the peaceful uses of atomic energy has 
been relatively more productive than that of other 
countries. The graph in Fig. 5 shows a clear leader- 
ship, which historians may mark as a turning point 
in this country’s fortunes. Despite our limited re- 
sources, when compared with U.S.A. and U.S.S.R. 
we nay be able to muddle out a “ break through ” 
towards ways of getting better value for money in 
applied research. 


Modular design of ranges of componenis 

An arbitrary method of reducing the degre> of 
decision required of the designer and user of prod::cts 
and components is to predetermine the range of sizes 
and finish in which they are available. This saves 
money and time, and conserves technical design 
effort. Variety ¢an be retained in consumer goods 
by varying colour combinations in two and _ three 
tone finishes and providing optional accessories. 
fittings and “ gimmicks”. 

If the intervals of size are reasonably close, only 
small redundancies occur--for example using a 
14 h.p. electric motor when 1} h.p. is required. In 
practical cases the reduction in varieties may be very 
considerable, and a systematic approach to this task 


Fig. 6. A “ logarithmic ”’ range of air compressors with 
standardised components. 

(From a Paper by H. G. Conway, presented to the 

Institution of Mechanical Engineers, 1951, and reproduced 

by courtesy of the Institution.) 
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has been developed recently. This not only simplifies 
decision making, but reduces the capital cost of 
stocks and their control, leading to better deliveries 
and greater economy over increased production runs. 

A modular series of sizes may be a linear multiple 
or sub-division, as in architectural components. De- 
sign can then be carried out on a planning grid, and 
building components finished at the factory, with a 
minimum of adjustment on site. 

For engineering and electrical design a series of 
preferred sizes or numbers is more usual. The first 
examples were the arbitary wire and thread gauges, 
which now extend to such things as the British 
Pharmacoepia sizes for surgical gut. 

Recently it has been more usual to employ an 
exact logarithmic series of preferred numbers, giving 
regular geometric intervals, for example, the radio 
component numbers for +20°/, tolerance are, 10, 15, 
22, 33, 47, 68 and 100, repeated again in each 
decade. 

These ideas are now employed in construction 
ranges of products as in Fig. 6, the rating of each 
item being geometrically related in ratio to those 
adjacent to it. The electrical industries seem to be 
more receptive to such new concepts than the 
mechanical. For example, electro-mechanical servo 
systems are more readily analysed by circuit theory 
and analogy, than using a mechanical design philo- 
sophy. Preferred numbers and circuit theory are 
two examples of simplified methods of thinking! 


Sub-division of machines 


The capital outlay involved in automation is such 
that details of design must be worked out very 
thoroughly. The product must be developed and 
subjected to trials and market research, and may be 
in quite large scale production before the final auto- 
mated production method is laid down; this pro- 
gramme must be planned as a campaign and 
executed by a team, and may take several years. 
Recent figures given by Lord Heyworth for the 
Unilever group are that in addition to technical 
research and development expenditure of several per 
cent. of turnover, a further amount, equal to half 
this, is devoted to market research and trials of new 
products. 

The sub-division of a product into components 
facilitates the degree to which each can be perfected : 
if the components are repetitive, there is a saving in 
tooling costs (Figs. 7 and 8). The same principle 
applies to the means of production, where flexible 
“packaged” machines for automation are to be 
preferred to single purpose ones. If the product can 
be miniaturised, miniature plant (of relatively minia- 
ture capital cost) can be used. A number of examples 
are illustrated in Figs. 9- 15, showing both unitised 
products and unitised production machines. It is 
advisable to aim at flexible multi-purpose systems 
rather than expensive single-purpose equipment that 
may obsolesce. The handling and control methods 
of automation can also be applied to one-off pro- 
duction, as in the Boulton and Paul system for 
structural steelwork (Fig. 16). 





Fig. 7. These Rolls-Royce industrial petrol engines are 
a linear range, having 4, 6 and 8 cylinders. 
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An important advantage of unitisation of plant 
and flexibility in the product is that full automation 
can be applied gradually over a period rather than 
as a single major upheaval. This enables staff re- 
dundancies to be absorbed by normal wastage and 
by “ phasing-in ” the introduction of additional lines 
of business. Some of the advantages of automation 
are realised by adopting some of the features, and 
new plant is made to pay for itself over a period of 
transition, so avoiding the high capital cost of a 
complete shut-down and change-over. The whole 
situation is under control, and the rate of progress 
can be regulated to meet the development of the 
market. 
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Fig. 8. These component 
parts are common to 
the whole “B” range 
of Rolls-Royce petrol 
engines. 


While working towards 100°/, automation, it may 
be established in practical cases that the economic 
optimum is at rather less than 100°/ labour elimina- 
tion, especially where the labour rates are relatively 
low. Although automation began in the automobile 
industry, conditions there are not typical of the 
varying requirements experienced in other industries 
where automation may be applied. ! 

One type of plant as yet little used is the small- 
scale transportable factory, where “small scale 
automation” is highly desirable. It may not have 
the process efficiency of a large plant, but can show 
great economies by being on site when and where it 
is wanted. A fairly high degree of automation is 
















Fig. 9. 
Unit construction and 


sub-division 


in telephone transmission systems. 
(Courtesy: A. T. & E. Co. Ltd.) 
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Fig. 11. An indication of the progressive 
miniaturisation of electronic valves and 
transistors. 





Fig. 10. The various circuits of this 

Ferranti electronic digital computer are 

sub-divided into mechanically  icentical 
plug-in units. 

(Courtesy: Ferranti Ltd.) 
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tig. 12. Miniature components make 
possible this Phileo (U.S.A.) digital 
computer comprising circuits with 
1,000 transistors in a 10” cube. 
(Courtesy: Philco Ltd. and “ Electronic 
and Radio Engineer ”.) 
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Fig. 13. A three-way horizontal 

drilling machine assembled from 

Sentinel-Renault unit heads and 
standard beds. 




















(Courtesy: Sentinel (Shrewsbury) Ltd.\ 


Fig. 15. The “ miniature transfer line’? : a rotary table 


with 24-station indexing, and provision for 14 separate 
work units, actuated by conventional * automatic ” cams. 


(Courtesy: Bristol Repetition Ltd.) 








Fig. 14. Miulti-station drilling and tapping 
machine. 
(Courtesy: Machine Shop Equipment Ltd.) 
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Fig. 16. Full mechanisation 
of the laying out, cutting and 
drilling of structural sections. 


(Courtesy: Boulton & Paul Ltd.) 
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fig. 17. A complete 

mobile sawmill for logs 

up to 30” dia., wheel- 

mounted for transport 
by road, 

(Courtesy: 

Stenner of Tiverton Ltd.) 


Fig. 18. Mobile rotary newspaper press 
built for *‘ The Times”. This is run by 
a team of 16 and ean print 12,500 copies 


of an 8-page newspaper per hour. 

















desirable so that only a few staff need accompany 
the mobile factory. It is likely to have application in 
the dehydration and quick freezing of foodstuffs, 
manufacture of building materials and components, 
and fabrication of containers. Although still a new 
field of equipment design, a few examples are 
illustrated (Figs. 17-19). A half-measure is the 
“packaged” factory, which is simplified in design 
and readily assembled on site (Fig. 20). It is probable 
that the smaller nuclear energy units will be of this 
type. 

A standardised unit-machine can be operated by a 
semi-skilled person who need not understand fully the 
inner mechanism. If faulty it can be exchanged 
quickly with a replacement unit, the repairs being 
carried out later at a main workshop or by a factory 
exchange service. Thus intelligent but technically 
untrained personnel can take over sections of auto- 
mated plant and equipment used in the field, 
releasing technicians for more productive work. 


An attempt is being made to encourage the co- 
ordination of devices for mechanical handling, 
controlling and computing, so that the products of 
various manufacturers are compatible, and may be 
employed together without the necessity for delving 
into the mysteries of their design. This trend will 
enable plant technicians to assemble automation 
systems on a “ do-it-yourself” basis, using a building 
block technique rather than theoretical design know- 
ledge. 

One outstanding example of this philosophy is the 
Ferguson System, whereby a large range of agri- 
cultural appliances hydraulically controlled can be 
interchanged readily by an unskilled person (Fig. 21). 
Also illustrated is an industrial control instrument, 
the A.C.A. System Counter-batcher, and the 
expansible National-Elliott Computer (Figs. 22 - 23). 





Fig. 19. 


mobile press, showing 


Interior of the 


one half of floor between 
vehicles, formed by 
hinged _ sides. There 
are facilities for radio- 
telephone and _ radio- 
typesetting. 


The logistics of product design 

The methods of selective breeding can be said to 
apply in product design : 

(a) The most successful machines usually have a 
long pedigree of experience and continuity of 
thought, amongst a team of experts. 

The quality of design and development can be 
improved by providing favourable conditions 
and facilities. 

(c) Circumstances and chance can _ produce 
disappointing results, even after lavish 
expenditure. 

(d) Occasional “ sports” and outstanding examples 
can be the catalyst for major forward steps. 

Wherever in the world an outstanding product 
appears, due to a combination of the above 
circumstances, it is best to encourage the operation 
of the rule “survival of the fittest’. It will be short- 
sighted not to take a manufacturing license from 
another country and discontinue one’s own less 
successful product. 

The world is not large enough to support several 
duplicate teams of designers pursuing the same 
objective, and it is better that we recognise this, and 
free them for a concerted effort on another project, 
where this country may, in turn, lead the world. 

The author can give, from his experience as a 
designer, two examples of this policy in action. 

A large company decided at the end of the last 
War to “leap-frog” the difficulties of restarting 
commercial work by taking licences and designs from 
the U.S.A. to manufacture domestic appliances. 
television equipment and X-ray equipment. 
Simultaneously they set a design team to work on a 
range of industrial apparatus which is now a sub- 
stantial export to the U.S.A. and the first designs 
in the series, dating from 12 years ago, are among 
the best sellers today. 
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A medium-sized company has expanded its staff 
by a factor of seven in 10 years. It has taken licenses 


to manufacture the products of _half-a-dozen 
American firms, but it has also by its own technical 
efforts achieved a leading place in the electronic 
computer field, and the basis of flexible organisation 
and engineering in its machines has been followed 
closely in the designs of other British and foreign 
companies. 

No company can maintain its position for long 
today unless it is recognised as a leader in at least 
a narrow sphere of activity. The fourth or fifth place 
in an industry is not a happy one. The solution is to 
specialise and narrow down the objective so that a 
peak of achievement is reached, and this is most 
easily done by a policy of automation of the main 
product. 





Fig. 21. The standard three-point attachment and hydraulic 


lift standard for all implements in the Ferguson system. 
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‘ig. 20. The Bartrev continuous press for 
chipboard. Although hardly transportable, 
this is a good example of a “* packaged ” 
plant. High frequency heating units are 
in the foreground. 


This not only leads to lower cost of production. 
but the statistical spread of tolerances in manufacture 
is brought under control and a more uniform and 
superior product results. 

A company that pre-war sold 30'/, of the washing 
machines in this country now sells only 3°/, of the 
market. It was a good machine, and still is: it is 
the same design as pre-war, and yet the company has 
resources of many millions of pounds! 

Another company which started with a man and a 
boy only 20 years ago concentrated on something 
very modest, ball-point pens: today they have 
secured the greater part of the market, both on their 
price and their quality. In the process they have 
learnt a great deal about special purpose automatic 
machines, and are now established machine tool 
builders, employing 500 people, with an annual turn- 
over approaching one million pounds. 

Specialisation is also important in the logistics of 
national defence. In the U.S.A. the programme 
policy for guided weapon production is based on the 
BuAER Instruction 4200.16 that all contractors (of 
electronic equipment) be encouraged to use 
mechanised production techniques, where they can 
substantially reduce mobilisation time, and improve 
reliability and productivity. 


Present design for under-developed countries 

The highly-specialised product designs of the 
Western countries are not the best solution for the 
economy of under-developed countries. The Cadillac 
and its smaller derivatives are not the best vehicles 
for the job, and even the Jeep may be too expensive 
as a mass utility vehicle. The ideal may be some- 
thing like the Opperman “ Motocart” three-wheel 
truck (Fig. 24), with varieties of locally constructed 
bodywork. 

The capital cost of laying down mass production 
or an automated production line is formidable, even 




















for a simplified and utility product. To be justified, a 
lite of at least 10-20 years is necessary before 
obsolescence occurs. ‘This was in fact secured in 
automobile, truck and other plants supplied to the 
U.S.S.R. in the ’20’s and early ’30’s, as there was no 
objection to the continued use of designs we regarded 
as obsolete. The “cheapest car in the world”, the 
Ford Popular, is mechanically the engine and trans- 
mission of 1933 and the body of 1937, a design life 
exceeding the famous Model T, of which 15,000,000 
were built over 20 years. 

A rethinking of our product designs is necessary. 
In a few instances this has been attempted :- 

The Philips Company has, for more than a decade, 
pioneered the philosophy that a market for electrical 
devices in remote territories can only be created by 
supplying simple electrical power sources. Only a 
few hundred watts is required to operate most kinds 
of small electrical appliance and lighting. The 
thermal efficiency can be low, as wood fuel is plenti- 
ful, but the construction must be simple and the 
capital cost low. 

The hot-air engine was developed for this purpose, 
and more recently a battery-less radio using tran- 
sistors, and powered by thermocouples heated by a 
paraffin lamp. N.R.D.C. have supported the develop- 
ment by Ricardo of a simple steam engine to be used 
in the same way. Radio broadcasting is a key factor 
in developing the interests oft the population in a 
backward territory, and large numbers of a very 
simple set called the “saucepan” radio have been 
supplied by a British firm to Africa. A more ambitious 
































Fig. 23. Unit construction of the expansible National-Elliott 
computer and data-processing system : a pilot installation 


can be made, and expanded progressively in the light of 
operating experience. 
(Courtesy: “ Financial Times’) 








project was to supply 250,000 simple radios to China, 
their circuits made entirely by E.C.M.E., the first 
fully automatic factory, designed by Mr. John A. 
Sargrove (Fig. 25). Unfortunately, the fall of the 
Chiang-Kai-Shek Government in 1946 terminated 
this scheme. 

The etched foil printed circuit technique has been 
developed more slowly, but has come into full pro- 
duction use in the last year or two. 

A backward country has the advantage that it can 
choose the best design of its kind, and buy it 
assembled or “ knocked down ”, or put in production 
plant and go ahead without being hampered by 
production facilities that already exist. It may, in 


TRANSISTOR COUNTER BATCHER 





Fig. 22. A unitised industrial control instrument for 
counting and batching predetermined quantities of articles. 
(Courtesy: Gate Electronics Ltd.) 
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fact, “leap-frog” the Western world, and it would 
not be surprising to see more and more advanced 
automation in such countries. 

In our own economy, many and varied designs go 
into production : the fittest will survive. The Western 
manufacturer can “breed” his designs, as already 
discussed, and the under-developed countries can 
do what they already do with the selection of plant 
strains and animal breeding: they can choose and 
cultivate the variety most suited to their own environ- 
ment and conditions. In the history of world 
agriculture this has several times changed the pattern 
of international trade, and we must anticipate that 
this will happen also in the field of manufacture. 

The portable or transportable factory may become 
an important factor in opening up uncultivated 
regions. Crops, meat and fish can be processed on 
the spot by dehydration or deep freezing, and the 
bulk reduced to a minimum before shipping. 

Compact, light plant, operable continuously 24 









Fig. 24. The Opperman 

Motocart is more appro- 

priate to under-developed 

territories than the 

modern car or even the 
Jeep. 


hours a day with the minimum of atention, will be 
of a unit-design suitable for air-borne transport if 
required. Simple prefabricated enclosures and staff 
housing can be provided, and the whole organised 
to move on and off site in a few hours, like a circus 
or a mobile military unit. 

This mobility would add little to the equipment 
cost, probably less than the normal cost of installation 
on a fixed site. What would be saved are the high 
social costs of establishing or transferring any fixed 
plant and the community associated with it. 
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Fig. 25. The E.C.M.E. automatic factory (1946) was 

developed to manufacture simple radio sets for China. 

The completed circuits are here shown emerging from 
the machine. 


(Courtesy: E.C.M.E. Ltd.) 
















Fig. 26 (right). Miniature radar receiver, with the 
electronic circuits on removable printed circuit leaves. 


(Courtesy: Elliott Brothers (London) Ltd.) 
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Fig. 28 (right). The Uniport metal building, of aluminium 
or steel, developed in 1948 for native housing in Africa. 


(Courtesy: Booth & Co. (England) Ltd.) 














Fig. 27 (left). Signal generator first designed in 1945, 
now selling well in the U.S.A. in 1957: this was the 
first of a series of designs having a family likeness 
through the use of common tooled parts and accessories. 
The style has been copied widely both abroad and here. 


(Courtesy: Marconi Instruments Ltd.) 
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DATA PROCESSING SYSTEMS 


AS AN AID TO MANAGEMENT 


by N. D. HILL, B.Sc., A.Inst.P. 


Mr. Hill was with the Research Laboratory of the General Electric 


Company for 14 years, engaged on research work on photometry, spectro- 


photometry, colorimetry, and infra-red detection devices. He then spent 10 


years with Ell’ tt Brothers (London) Limited at Boreham Wood and was 


responsible for a group of mathematicians doing theoretical work. This led 


to a study of computing devices and he has been interested in logical design, 


programming and the application of these machines to both mathematical and 


business accounting problems. 


Six months ago Mr. Hill joined the staff of E.MJ. Electronics Limited, 


and is responsible for all computing sales functions there. 


URING the last few years, tremendous interest 

has been excited throughout the world by the 
possibility of using electronic data processing systems 
for carrying out clerical work in the office more 
quickly and with a smaller clerical labour force than 
with existing methods. The use of such systems 
also often provides the possibility of sifting masses 
of data and presenting to management summarised 
information in a suitably condensed and cogent form 
Although staff reductions may be considerable, the 
resulting increased speed of processing data is often 
more important. For example, a machine recently 
installed in Norwich is being used for printing 
demand notes to ratepayers, and it is expected that 
these notes will be issued within a short time from the 
moment when the rate in the pound has been decided 
by the local council. It is a psychological fact that 
the sooner the rate demand notes are issued, the 
sooner the money comes in, and it is expected that 
the machine will pay for itself by the savings derived 
from the quicker inflow of money from this and 
other similar work. 
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“ Management by exception ” 

““Management by exception” is the phrase which 
has been used to describe the facility offered by a 
rapid data processing machine for scanning large 
volumes of data and printing only those items which 


.require immediate human action, the process often 


being a by-product of another operation. A good 
example is the automatic recording and adjustment 
of the stock level records of raw materials and 
component parts in a factory. The main stock 
records may be kept on magnetic tape in order of 
item or product number, and periodically auto- 
matically brought up-to-date by feeding in informa- 
tion on punched tape or cards according to issues 
from, and receipts into, stock. The current 
quantities of stock and the re-ordering level, or levels, 
are stored along with the item numbers on the mag- 
netic tape records. Each time the balance of any 
item in stock is amended, the new balance is auto- 
matically compared with the re-ordering levels. If 
it is found to be greater, no action is required, but 
if less the amount to be re-ordered, taking delivery 
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periods into account, is printed in the form of a list 
and the actual order can be printed at the same time 
in a form ready for posting. In this way, attention 
is drawn only to those items requiring action and 
stock levels and hence storage space can be sub- 
stantially reduced on account of the tighter degree of 
control and the more frequent reviews of stock 
position. At intervals, a list of stock balances can be 
printed for checking against the actual stores hold- 
ing; or a few items can be printed each day for spot 
checks. As a result, wastage can be assessed and 
appropriate action initiated. The control of stocks 
may be taken a step further by feeding to the com- 
puter the details of orders placed, with their delivery 
dates. The machine can then be programmed to 
bring to notice late deliveries, or deliveries of incor- 
rect quantities. This procedure is particularly useful 
when applied to contracts for periodical deliveries. 


Another example 

Another example of management by exception 
arises in the case of sales and other statistical analy- 
ses. Records of sales throughout the year may be 
kept on magnetic tape in the form of information 
regarding quantity sold, item number, area of sale, 
representative, type of sale, etc. The tape may 
periodically be passed through the data processing 
system and various forms of analysis made, e.g. sales 
by areas, by representatives, by products or combina- 
tions of these. The results of these analyses can be 
automatically compared, within the system, with 
information relating to previous periods and attention 
drawn, in the output printed data, only to those 
changes which show significant trends either up- 
wards or downwards. It is often possible to compile 
some of the required statistics during a run intended 
principally for other work, for example, during the 
invoicing job mentioned later. Indeed, this should 
be done whenever it can be conveniently arranged, 
since the figures are available more promptly and the 
machine is being used to its best efficiency. 


Wage calculation 

Another application of data processing systems 
which has received much attention is the calculation 
of wages and the printing of payslips. In this case, 
for each employee standard data such as fixed 
deductions, rates of pay, name, etc., and cumulative 
data, such as total wages to date and total tax paid 
to date, are stored on magnetic tape in clock number 
order. Each week, information about the hours 
worked and quantities produced, etc. by each em- 
ployee is prepared in the form of punched cards or 
tape and fed to the machine where it is compared, 
man by.man, with the data on the magnetic tape. 
The week’s wages, tax and deductions are then com- 
puted for each man, the cumulative data in the in- 
ternal store are amended to bring them up to date 
and payslips are printed. 

After the wages for each department have been 
completed, summaries giving total wages for the 
week, total tax for the week, total deductions, etc. 
are printed for management and accounting use. 
National Insurance can be dealt with by the com- 


puter, either by printing lists of those employees 
for whom no deduction has been made (so that all 
the other cards can be franked or stamped); or, 
under the schedule system, the schedules can be 
prepared from records made each week on, for ex- 
ample, magnetic tape. In the case where bonuses 
are payable according to the combined outputs of 
gangs of workers, the information for all the members 
of a gang is first fed into the machine and then the 
total output and, hence, the group bonus is com- 
puted. This is then automatically apportioned among 
the individual members of the gang, after which the 
payslips and summaries are produced as previously 
described. An extremely useful extension of this 
work is the case where the input data also contain 
information regarding the job numbers on which 
work has been done; in this case, it is possible for 
the machine to accumulate the total labour cost of 
each job in its internal registers during the payroll 
calculations. Thus it is possible to produce sum- 
maries of labour costs several weeks earlier than by 
existing manual methods. 

As labour costing is an important by-product of 
the payroll operation, so material costing can be 
considered as a by-product of the stock control job 
mentioned earlier, i.e. in addition to recording 
reductions in raw material stocks when issues are 
made, it is an easy matter to apportion the value 
of the stock items so issued to their respective job 
numbers and to print material cost summaries when 
required. If the cost of each batch of new material 
is presented to the machine with the other details 
when the batch is taken into stock, the average price 
of each commodity can be calculated and held in the 
store. This average is then used in compiling material 
costs. Alternatively, if a standard costing system is 
used, the variations from standard for each batch of 
new material can be analysed, for example, to the 
end products in which the material is used. Again, 
material costs may be based on the principle of “ last 
in, first out”, “ first in, first out ”, actual, or inflated; 
none of these systems should present any difficulty. 


Control of stocks 


For the control of stocks of finished products, the 
input data comprise information regarding customers’ 
orders which require to be fulfilled and receipts of 
finished goods from the factory. The machine holds, 
in its internal store, prices and detailed descriptions 
of the complete range of products in catalogue num- 
ber order, together with quantities in stock and full 
details of customers’ names and addresses in customer 
reference number order. This constitutes the basic 
essential information required for printing invoices 
and for amending quantities in stock. Attention can 
be drawn to any stock items requiring replenishment 
from the factory. Customers’ statements can be pre- 
pared at intervals from the information resulting 
from invoice calculations, together with information 
on other transactions, e.g. payments, returned con- 
tainers, etc. It will be noted that there is a strong 
similarity between the input needed for this work 
and that for sales analysis and, indeed, it is possible 
to consider carrying out the two jobs simultaneously. 
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Another type of .job is the periodical issue of bills 
to consumers and arises in public utility services 
such as electricity and gas undertakings; this is, in 
fact, similar to invoicing work and normally involves 
much clerical effort. The information which must be 
internally stored for each consumer includes his 
number, name, address, previous meter reading, 
fixed charges (if any) and type of tariff, e.g. domestic, 
two-part or flat rate. The process of making out rate 
demand notes is similar to billing. It is indeed simpler 
in one respect, for in most cases the only variable to 
be given to the machine is the current rate in the £. 


Data processing in banking 


The banking world has not been slow to appreciate 
the possibilities of electronic data processing. An 
inter-bank committee has been formed in Great 
Britain to study potential applications and much 
work has been carried out by the working sub- 
committees. In particular, the possibility of the use 
of a network of data processing systems each carry- 
ing out the book-keeping of a number of branches 
is being intensively studied. Basically, the required 
task of each system is to accept data from cheques 
and credit slips which themselves have been received 
from the clearing stations or direct from nearby 
branches, and to amend each customer’s account 
accordingly, drawing attention to any unauthorised 
overdrafts. Customers’ statements can be produced 
at agreed intervals and balance lists sent to the in- 
dividual branches for the purpose of dealing with 
enquiries. The automatic reading of the data on the 
cheques and credit slips will constitute an important 
step towards complete mechanisation; in America, 
it is considered that magnetic ink is likely to provide 
the best solution, while in this country one firm has 
demonstrated the optical recognition and reading of 
printed characters for banking and many other 
purposes. 

So far as insurance work is concerned, many 
machines have been installed in the U.S.A. and, in- 
deed, some of the first installations in that country 
were for work of this type. Many insurance com- 
panies at home have been studying the possibility of 
using electronic data processing systems to speed up 
their routine clerical work, in particular, the work 
associated with group life and pension schemes, pre- 
mium billing and routine commission calculations. 

In pension scheme work, for example, the major 
tasks are annual costing, valuation and sstatistical 
investigations and monthly accounting. The annual 
task involves calculating the cost to the employer 
of pension and life assurance benefits and 
producing a detailed tabular list of members 
showing the benefits in force. The production 
of a complete list of membership is virtually 
only possible by computer methods. The list 
not only gives the benefits in force for each member, 
but also shows the amount of any refund and 
surrender value which would be payable if the mem- 
ber were to withdraw from the scheme on the annual 
renewal date. This greatly simplifies the calculation 
of surrenders, etc. when a member does withdraw, for 
it is then only necessary to correct for any payments 
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made since the last annual renewal date. Statistical 
investigations are made to see if actual experience 
during the year accords with that which would be 
expected if the mortality tables used for calculating 
premiums, etc. were an accurate forecast for scheme 
members. In addition, the Board of Trade requires 
returns showing the experience of the company dur- 
ing each year. 

The monthly task is concerned with bringing the 
members’ records up-to-date, calculating any changes 
in the monthly cost to the employer and in arrears 
due and recording running totals for the whole 
scheme, i.e. benefits, cost, valuation, etc. On the 
present manual system employers are charged from 
month to month on a “ Unit Rate” basis. Each year 
the total charge for the scheme is divided by the total 
amount of pension bought during the year, to give 
an average charge “per unit of pension bought. 
Changes in total pension being bought each month 
are then charged at this average rate until the rate 
is recalculated at the next annual renewal date. With 
a computer it is possible to charge employers the 
exact cost of benefits. The Unit Rate method was 
unsatisfactory, due to the possibility of abrupt changes 
in the Unit Rate during the year if a large number 
of employees joined the scheme. 


With electronic data processing methods, new ways 
of valuing ordinary branch business become practic- 
able. The normal practice at present is to group to- 
gether all endowment policies with the same time to 
run before maturing, estimate an average age for 
the group, and value the whole group as if that age 
applied to all the policy holders. With a computer, 
it is possible to value each policy separately. It is 
also very easy to change the rate of interest at which 
the valuation is made. 


Application to production control 


It will have been noted that, in the applications 
mentioned above, emphasis is laid upon doing jobs 
which are already being done, but upon doing them 
with greater expedition and, in many cases, with 
various improvements such as more cogent and more 
up-to-date summaries. A further example is the 
application to production control in which it is 
possible that very great advantages may ultimately 
be obtained. For example, from a knowledge of sales 
orders and sales forecasts for a given period ahead 
and by using internally stored information about 
component parts and sub-assemblies, it is perfectly 
feasible automatically to break down the production 
programme in terms of factory machine loading, 
demands upon stores for stock items and items to be 
sub-contracted. This work is, of course, already being 
done in every factory but, in many cases, the volume 
of clerical work involved is so large that the time 
delay in the processing of the information results in 
the schedules of machine loading being out of date. 
This can be most damaging if, in the case of a sudden 
change in the order forecasts or breakdown of factory 
machines, the schedules cannot rapidly be revised. 
The rapid re-scheduling of machine processes or the 
ability to modify the schedules at short notice will be 
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of very great advantage. Rather different considera- 
tions apply to the ‘ production line’ factory as com- 
pared with the ‘ jobbing’ factory. In the first, much 
work must be done on the basis of sales forecasts, 
though as the product is a fairly standard one any 
special characteristics demanded in a particular sales 
order can be easily accommodated; in the second, 
the basis tends to be the firm sales order in which 
guesswork is eliminated but in which a quite different 
product from normal may be required. For the 
former, the computer can take in the sales forecasts 
and produce parts requirements, machine loads, etc. 
In addition, it will be able to analyse at high speed 
the special requirements of actual orders, and deduce 
the day-by-day work of the shops, perhaps in terms 
of finishes (e.g. colour) or voltages for electrical 
equipment. In the jobbing factory, the problem of 
cutting down delivery periods can be greatly eased if 
the full implications of a large sales order (in terms of 
materials, parts, machine time, or other particulars) 
are known soon after the order is received. It is 
in this type of factory, too, that the advantage of 
reduced stock levels of materials and parts, obtainable 
with the tight control of a computer system, will 
chiefly be felt. 

From the foregoing remarks it becomes plain how 
intiniately many aspects of data processing for a 
factory are related. Production control and control 
of stocks of materials and parts, sales order analysis, 
invoicing, material costing, payroll and labour cost- 
ing, all have interdependent functions within the 
organisation. A company which has a particularly 
difficult or laborious problem in one field, and which 
finds that a computer can be of assistance, may well 
also find that, by extending the usefulness of the 
machine in other directions, a system can be devised 
which is coherent as a whole, as well as efficient in 
its parts. 


Some common features 


It will be noted that, in spite of the wide diversity 
of applications which have been briefly described 
above, there are common features in the processing 
of the information for every problem, i.e. reference 
data, cumulative totals, analyses, etc. are stored on 
reels of magnetic tape which can be considered as 
part of the internal store of the machine while new 
data corresponding, for example, to the day’s or 
week’s work are prepared on manually punched 
paper tape or cards and periodically fed to the system 
for processing. Each prospective application has 
to be studied in some detail, usually in a joint effort 
between the customer’s and the computing manu- 
facturer’s staff, in order to decide upon an efficient 
working scheme and to establish, among other things, 
how much of the data can be stored on magnetic 
tape and how much has to be manually prepared. 

In many cases, manual preparation involves a large 
number of punch and verifier operators, although of 
course far fewer than is the case with non-automatic 
systems and the question mav be asked, “ What steps 
are being taken, by way of development work, to re- 
duce or eliminate these manual processes”? The 
answer is that a great deal is being done and some 





equipment is already available, e.g. punched tapes 
can be produced automatically as a by-product from 
mechanical accounting machines, time cards can be 
automatically punched during clocking-in in a form 
suitable for direct entry to a data processing machine, 
and equipment for the automatic recognition of typed 
characters has been demonstrated. Such devices 
are obviously of tremendous interest, but the crucial 
point is whether they are more economical for the 
required purpose than the old-fashioned human being, 
and it is wise to consider each application from this 
standpoint rather than to pursue a policy of auto- 
mation for automation’s sake. 


An important application 


An application of computers which is likely to 
become increasingly important in the future arises in 
the solution of linear programming problems, in 
which very many possible combinations of a set of 
variables are examined in order to discover those 
which give a maximum (or minimum) value to a cer- 
tain function. A good example, and one in which 
the technique has been successfully used already, 
is transportation; given several sources of supply and 
several consumers, with various known costs of trans- 
port between sources and consumers, and with limits 
on the output of the sources, the demand of the con- 
sumers, and the capacity of the supply lines, to find 
the most economical use of the transport or perhaps 
to cause the minimum delay in deliveries. This is 
plainly an example with widespread application; 
another which arises in the petroleum industry is 
the blending of grades of oil, within specified 
characteristics, and with set limits of supply and de- 
mand, to give maximum profit. Again, the use 
of machines in a factory might be more efficiently 
organised, with less idle time, if the flow of work 
could be planned to avoid bottlenecks and clashes 
of priority. 

In general, the method can be used (as its name 
suggests) whenever the relationship between the 
variables of a problem are linear, and in fact a 
solution based on an assumption of linear relation- 
ships may be the best solution even though the 
assumption is not precisely justified. Problems of this 
kind often occur, and the use of a computer may well 
be the only way of getting a definite answer quickly 
enough to be useful; particularly is this so when the 
problem occurs regularly in the same form, with 
changes only in some values of the constraints. 


It is perhaps interesting to reflect that the majority 
of American data processing systems use some form 
of binary-coded decimal coding, whereas most 
British machines operate in a straight binary code 
which requires conversion to and from sterling, 
decimals, etc., as the case may be. 


Presumably, American designers have considered 
that decimal working is compatible with their decimal 
currency system, whereas British designers, who have 
to contend with comparatively complicated conver- 
sions from the sterling currency system, have decided 
to employ a code which is more economical in terms 
of storage capacity and which provides simpler and 
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faster arithmetic units. As more and more advant- 
age is taken of the high potential computing speeds 
afforded by modern electronic data processing 
systems, it is possible that straight binary working 
may become more popular with American machine 
designers and users. It is extremely interesting to note 
that the latest model manufactured by a large 
American company is to work in this code. 


The need for forward planning 

It will be seen that electronic data processing 
systems are unlike practically any other machine 
which can be bought. in that they cannot just be 
installed and handed over to someone to use. They 
require to be fitted into the organisation, and some- 
times the organisation itself requires modification 
of its methods if the most efficient operation is to be 
achieved. When this is done, however, the system 
will provide handsome dividends. Moreover, it will 
be evident that one cannot afford to ignore the ad- 


vent of these systems if one wishes to compete 
successfully in business. 

Faster processing of data can be the means of pro- 
viding a vital contribution towards our standard of 
living, by increasing the proportion of productive to 
non-productive labour. 

In a survey of this kind, it is difficult to give more 
than an indication of the potential advantages of the 
application of electronic data processing systems in 
certain specific cases, but enough has been said to 
suggest ways in which such systems can be used by 
taking full advantage of their capacity for holding 
large volumes of internally stored reference data, both 
fixed and variable, and their ability to compare and 
merge these data with new input information on 
punched tape or cards. These facilities constitute a 
revolution in methods which is comparable with that 
brought about by the introduction of mechanised 
accounting procedures, but having far greater 
potentialities. 








* THE EFFECT OF AUTOMATION ON 
MANAGEMENT ORGANISATIONAL PRINCIPLES 
AND PRACTICES ” — concluded from page 493 


hours are worked on the various jobs, I think the 
automation people have a point when they suggest 
that the working week can be legitimately shortened, 
if it is work. 

When you gather it all up and ask what the 
answer is, I can see only one, and that is education. 
It seems to me that we have to plan for life-long 
education. I am getting tired of the technical people 
getting tougher and saying: “We have an education 
representative ”. You say: “ How about the arts and 
the universities?” ; and they reply: “We didn't 
invite them ; we just thought that we would have a 
technical person”. “How about the preparatory 
work to get people ready for this instruction ?” 
“We didn’t think about that.” I should like to see 
the kind of evaluation which says that education 
starts with the child in the home and should go on 
all through his life, and there must be representation 
of every horizontal layer in our education system. 
Once we have that concept of a life-long education, 
with a willingness to evaluate what we have and to 
look on the present as a stage in an endless process, it 
seems to me that we shall be able to face not only 
the challenge of automation but any other kind of 
challenge which may come along. 





RESEARCH PUBLICATIONS 


The Institution is advised by PERA that Dr. G. 
Schlesinger’s book on “ Accuracy in Machine Tools : 
How to Measure and Maintain It” is now out of 
print and cannot, therefore, be supplied. The 
following I.Prod.E. publications are, however, still 
obtainable from PERA at “ Staveley Lodge ”, Melton 
Mowbray, Leicestershire. 

“Practical Drilling Tests** by D. F. Galloway and 
I. S. Morton. Price 21s. 

“Machine Tool Research and Development” by 
D. F. Galloway. Price 10s. 6d. 

“ Surface Finish ” by Dr. G. Schlesinger. Price 15s. 6d. 

It is also announced that the following PERA 
research reports are generally released to the public, 
and may be obtained from Melton Mowbray at the 
prices stated : 

“ Packaging of Engineering Equipment.” Price 10s. 6d. 

“Packaging of Engineering Equipment.” Price 
10s. 6d. 

“ Hi-Jet System of Cutting Oil Application.” Price 
7s. 6d. 

“Notes on Selection and Use of Soluble Cutting 
Oils.” Price 10s. 6d. 

“ Drilling Titanium Alloy Ti 150A” (Press reprint). 
Free. 

‘““Memorandaum — Developments in the Study of 

Metal and Plastic Slides” (photocopy). Free. 
















HIGH SPEED PRODUCTION 


FROM BAR MATERIAL 


by R. JACKSON, A.M.1.Prod.E. 


Abstracted from a Paper given to the Birmingham Section of the Institution, March, 1956. 


After an apprenticeship and a period in the Tool Design Office at Alfred 


Herbert Ltd., Mr. 


Jackson joined Wickman Ltd., where he is now Chief 


Equipment Engineer. He has a long and extensive association with the tooling 


and equipment side of multi-spindle automatics. 


HE general principles of automatic — bar 

production are common to both single-spindle 
and multi-spindle machines. Such features as the 
use of collets to grip the bar, and the use of cams to 
feed the tools into the work, form part of the basic 
design of all automatic bar machines. But within 
these broad principles methods of operation vary 
between machines, and a summary of these 
differences, and of the fields of application which 
result, will be helpful to an appreciation of the scope 
and advantages of automatic machines. 

Since the machining is spread out over the stations 
of the machine, it follows that the time of the longest 
operation governs the time between indexing move- 
ments and, therefore, the cycle time. We, therefore, 
arrive at the paradoxical statement that the time of 
the longest operation (of perhaps 15 or so operations) 
is the time taken to produce a completed part. Clearly 
this represents a great advance over a capstan lathe, 
where the total of operation times is the time required 
to produce a component. For instance, a water tap 
spindle can be produced on a six-spindle automatic, 
by spreading the work over the six available stations, 
in 44 seconds, whereas a capstan would require at 
least 30 seconds, plus about 20 seconds for a second 
operation of milling the flats —- a process completed 
within the cycle of the automatic. To carry the 
comparison a stage further, the automatic would 
produce 3,800 tap spindles per working day (allowing 
2 hours for re-loading bars and clearing the work), 
with one operator, while the capstan and milling 


machine would require 4 days on one and 24 days 
on the other operation to produce the same number 
of parts. 

Though the multi-spindle automatic can produce 
simple parts using only form tools on the normal 
slides, it is usual for there to be at least one standard 
attachment on each set-up. Standard attachments 
include devices for threading, tapping, chasing, high- 
speed drilling, reaming and picking up of components, 
which enable all the normal operations applicable to 
bar production to be performed. 

A good example of the use of standard attachments 
is shown in the diagrammatic layout (Fig. 1) for 
producing union nuts, used in the automatic advance 
and retard system in motor cars and, therefore, 
required in large numbers. This six-spindle layout 
produces the completed part in 54 seconds, whereas 
previous production time on an automatic screw 
machine and a capstan lathe was over 20 seconds. 
A skilled capstan operator could, in fact, only just 
equal, in this one operation, the multi-spindle’s time 
for the complete process. The thread behind the 
shoulder is cut by the single-pitch chasing attach- 
ment, and the other by the die-head, while the 
pick-up and back-drilling attachment is used to 
machine the rear counterbore and radius, thus com- 
pleting the component. Minor variations in the 


layout would allow a wide variety of types and sizes 
of double-ended component to be produced. 

Since the spindle speed of a multi-spindle machine 
is constant during a run, die-heads and taps must 
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Production layout for a 


union nut : 


Station 1 Drill part-way, turn 
thread diameter and break 
down rear. 























Station 2 Counterbore and 
countersink, form under- 
cut, and face end. 


Station 3. Drill small diameter, 
finish-form rear. 


Station 4 Screw outer thread 
and chamfer. 


Station 5 Chase rear thread. 


Station 6 Pick-up, __part-off, 
form rear counterbore and 


eject. 
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counterbore and eject. 












A two-pitch thread chasing 


attachment, 











revolve to give the correct differential speed. For 
producing right-hand threads the threading spindle 
runs slower, and for left-hand threads, faster, the 
usual ratio being 5:1, which means that for a normal 
right-hand thread the die-head spindle is running 
at four-fifths of the main spindle speed. While this 
is also true of a tap, the necessity of reversing a tap 
to withdraw it calls for a double clutch, which is 
thrown over when the tap has finished its work. The 
tap then either speeds up or slows down, according 
to the hand of the thread, the difference in speed 
being about 2:1, and reverses out. These attachments 
are fed independently, the feed being calculated 
according to the pitch and ratio used. Two-pitched 
thread chasing attachments can be used for cutting 
two threads separated by a narrow shoulder, thus 
eliminating the need for a second operation and the 
difficulties of holding a threaded part. They can also 
be used to cut a thread behind a shoulder (Fig. 2). 
The chasing tools, in the present instance of circular 
form with the thread ground on the circumference, 
are fixed to holders mounted on slides. These slides 
are actuated by lead cams supplied according to the 
pitch required, and are carried on a base slide 





TOGGLE Cams 

GIVE RELIEF MOVEMENT 
LEVER ATTACHED 
W RELIEF SLUDE 


operated by a toggle cam. At the start of the 
operation both base slide and tool slide move 
together ; the radial movement controlled by the 
toggle cam is then arrested, and the lead cam moves 
the tool slide longitudinally to cut the thread. The 
complete threading operation is performed in a 
series of cuts controlled by the cross slide. 


This type of attachment is usually driven at a 
ration of 6:1, that is, six revolutions of the work- 
spindle to one of the cams. Since with this ratio 
the chaser passes over two threads per revolution, the 
number of threads on the chaser must be worked out 
to give the required length of thread. This type 
of attachment has given satisfactory service for many 
years. 


Thread rolling gives roughly 14°/, to 20% stronger 
thread, very good finish and great accuracy, and can 
be used for forming threads behind a shoulder, thus 
eliminating further operations. Three-roll heads, 
similar to die-heads, though only suitable for thread- 
forming on the front end of a component, are being 
increasingly used and have a very long life. For 
example, a §” by 18 t.p.i. thread on mild steel tube, 
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Design Features 


whose outside diameter was about 0.6”, was produced 
on 100,000 components without re-grinding. 

Single or double roll heads are used for forming 
threads behind shoulders, again saving second 
operations. The simple single roll, consisting of a 
roll carried in a holder mounted on the cross slide 
and fed radially into the work, sets up considerable 
radial thrust on the spindle bearings and is, therefore, 
used only on commercial yellow brass and some of the 
freer cutting mild steels. The double roll attachment 
consists of two rolls mounted in a holder, which is 
pinned to a block mounted on the cross slide, thus 
allowing the rolls and head to float. The two rolls 
then pass over the work like a caliper gauge, and are 
geared together to keep “starts” in relation (Fig. 3). 

Successful thread-rolling calls for machining of the 
blank to close tolerances, for which a shaving tool 
is desirable. It is also desirable to complete the 
thread-rolling as fast as possible, and this is usually 
done in about 20 revolutions, allowing three or four 
revolutions for dwell. The following points have to 
be taken into account when a thread-rolling operation 
is being considered :- 


1. Material ; carbon content must be between 
0.25°/, and 0.35°/, and the ductility about 18%. 


2. Strength of work (the support of a centre or 
roller steady may be necessary). 


3. Size and pitch of thread. 











Fig. 3. A thread rolling attachment. 


High-speed drilling attachment 


Since a machine’s spindle speed is often determined 
by the requirements of some other operation, it is 
often necessary to rotate the drill, especially if of a 
small size, to obtain correct surface speeds. Such 
attachments may be mounted on an end-working 
slide, and the drill is rotated against the direction 
of rotation of the machine spindles. For example, 
a drill speed of 500 r.p.m. and a spindle speed of 
500 r.p.m. gives an effective drilling speed of 
1,000 r.p.m., which also allows the feed rate of the 
drill to be reduced. The speed ratio is normally 
2:1 or 3:1. 


Back burring attachment 


The purpose of this attachment is to eliminate 
second operations, by removing the “ pip” often left 
by the part-off tool, by making a shape on the back 
of the component such as a ball peg, or by picking 
up the component and counter-boring or chamfering 
the back of a bore. Geared to run at the same speed 
as the spindle, the attachment is fitted with a collet 
which opens and closes at the appropriate times, 
the whole being actuated by an individual cam timed 
to operate at the correct time in the machine cycle. 
The back-burr or counter-bore tool is held in an arm 
which is swung into position. The attachment 
advances to the tool, and then withdraws and ejects 
the component. 











{ 4x4s° 


a—t 


é4 x4s° 














LAYOUT TO PRODUCE FLANGED CUP. 


Cycle Time: 10 seconds 
for 2 pieces. 


Material: Mild Steel 
Spindle Speed: 985 r.p.m. 
Cutting Speed: 450 ft./min. 
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Fig. 4. Production layout for a flanged cup (double bar feed) : 
Station 1 Turn outside diameter, rough drill and recess. Finish-form thread diameter, 
face and undercut. 
Station 2. Finish-drill and form recess. Break down for cut-off and next thread diameter. 
Station 3. Thread. 
Station 4 Finish form recess ; part-off. 
Station 5 Turn outside diameter, rough-drill and recess. Finish-form thread diameter, face 
and undercut. 
Station 6 Finish-drill and form recess. Break down for cut-off and next thread diameter. 
Station 7 Thread. 
Station 8 Finish-form recess ; part-off. 
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Besides the special attachments detailed above, all 
the conventional bar-working tool-holders are used 
in multi-spindle bar automatics, such as roller steady 
turners, drill holders, recessing slides, various types of 
form tool-holders for circular type tools, prismatic 
type tools, flat tools, etc., to name only a few. 

Another method of increasing production speeds, 
used mainly on six-spindle machines turning out 
fairly simple components, is the conversion of the 
machine to double bar feed (Fig. 4). This means 
that the aumber of stations available for operations 
is halved and the number of components produced 
per cycle doubled. Such a layout has been used to 
produce brass nuts, two per cycle, in a time of 3.9 
seconds. 

The general capabilities of the miulti-spindle 
machine may be illustrated by the following descrip- 
tion of the layout for producing a worm gear blank 
in nickel molybdenum case-hardening steel on a 
six-spindle automatic (Fig. 5). 

The machining is divided between the six stations 
for simultaneous operation. Drilling through the 
component is spread over four stations, the two bores 
being reamed in the fifth station from an independent 
end-working slide. The finished parts are cut off 
into a tube mounted on the last station, and as the 
tube fills up the components fall from the back into 
a work-chute. 

On the layout shown the spindle speed (determined 
according to the material to be cut) of 170 r.p.m. 
gives a surface speed of 83 f.p.m., the drills cutting 
at about 30 f.p.m. Feed rate (also governed by the 
nature of the material) is further controlled by the 
form tools in first two positions, which require a 
stroke of about 3” and a feed rate of about 0.0025", 
which is about as much as could be expected for 
this type of forming. 

The stroke of the main block, worked out to split 
the drilling between four positions, is 1", provision 
having been made for the tools to commence their 
working stroke just short of the point where cutting 
begins. For the reaming operation, which requires a 
stroke of 1{", an independent end-working slide is 
used, with a proportionately higher feed rate due to 
the longer stroke. This, being the longest single cut, 
is the time for producing the part, but the feed rate 
limit of other operations controls the time cycle. 
In this case the controlling feed rate is that of the 
form tools. 

The example above represents a very ordinary 
process, but the desire to eliminate second operations 
has led to the design and successful use of many 
unusual attachments which add further operations 
to the set-ups, thus allowing more complex com- 
ponents to be produced quicker and at lower cost 
than before. Some examples of these special jobs are 
listed below. 

An excellent example of tooling for high production 
is the layout for a tap spindle (Fig. 6), which is 
produced in a cycle time of 44 seconds. The rough 
turning of the shank is halved by the use of a turning 
slide pushed from the centre block ; this consists of a 
slideway mounted on the cross slide with a sliding 
holder, which is connected by a bracket and link to 


























































































Fig. 6. Production layout for a tap spindle : RS 
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Fig. 7. Production layout for a snap lock 
socket : 

Station 1 Feed-out bar. Knee turn 
diameter, centre drill, face end and 
part-form spherical radius (not 
illustrated ). 

Station 2 (Stationary spindle.) Drill 
part way for tapping, part-drill 
socket and form flat. 

Station 3. (Stationary spindle.) Finish 
drill for tapping, mill slots and 
dimples each side spherical radius. 

Station 4 (Stationary spindle.) Tap 
#” B.S.F, finish drill and form 
spherical radius in socket. 

Station 5 Advance pick-up to _ hold 
component, finish form outer 
spherical radius and _part-off. 
Withdraw pick-up attachment and 
eject finished component (not 
illustrated ). 


the main tool slide. The shank is then skived from the 
cross slide, thus giving a fine finish and obviating 
a long stroke on the main tool slide. The square, 
generated in the fifth position to avoid a second 
operation, is produced by rotating a cutter at twice 
the speed of the workpiece. 

Another very useful feature is the spindle stopping 
mechanism, which involves each spindle being fitted 
with a multi-plate clutch and brake, with an 
operating glut controlled by cams mounted round 
the spindle drum. This allows cross drilling, flat 
milling and other special purpose attachments to be 
used when a _ stationary spindle is _ required. 
Illustrative of this is a special set-up for producing 
ball joints of a control mechanism used on the 
steering column, gear changes, carburettor controls, 
etc., on motor cars (Fig. 7). Cross drilling and 
reaming are performed by the use of the spindle 
stopping device, these drills being driven by a $ h.p. 
1,420 r.p.m. motor through suitable gearing. Slots are 
milled in the spherical end by milling cutters pivoted 
on arms operated by tapered wedges pushed by an 
end-working slide (Fig. 8). 

It is sometimes found convenient to apply magazine 
loading to bar automatics for performing second 
operations or for loading components which must be 
produced from billets. Examples of components most 
suitable for magazine loading are gudgeon pins (made 
from carburised blanks) valve guides, and second 
operation work on pre-machined blanks, such as shell 
cases and 22 mm. shell bodies. Types of magazine 
attachment include hoppers, drums, conventional 
loading chutes and conveyor feed types, all of which 
are used for positive injection and ejection of the 
workpiece in and out of the collets. Basically, the 
magazine moves forward to bring the part opposite 
the machine spindle, the collet is opened and the 
plunger, carried in an independent end-working slide, 
pushes the part into the spindle against a stop. The 
collet then grips the component and the magazine 
withdraws, the movement being controlled by a cam 
timed to the machine cycle. 





The machine operations are then carried out, 
spread out over the various spindles, the collet opens 
and the piece is ejected by a plunger operated 
through the spindle bore. It is, of course, necessary 
to provide safety devices to cover all the foreseeable 
points of failure. This is done by the use of electrical 
limit switches at all danger points, wired either in 
series or in parallel, to cut out under any abnormal 
conditions. A solenoid is employed. arranged to 
knock out the machine feed. 


Magazine loading 


The application of magazine loading illustrated 
(Fig. 9). was fitted to a five-spindle bar automatic 
to produce gudgeon pins in two stages in batches of 
8,000 pieces. The first stage consisted of magazine 
feeding the billets into the machine and_ part 
machining. The second stage uses the same magazine 
feeding arrangements for loading the part-machined 
billet into the machine the other way round, and 
completes the machining of the part to the auto 
stage drawing. Whereas a normal hopper feeding 


(concluded on page 531) 


8. Production of a snap lock 
socket : cross-drilling 


and slot-milling heads. 


Fig. 9. An example 
of a magazine loading 


attachment 








MATERIAL UTILISATION SUB-COMMITTEE 


Notes for Guidance in the preparation of Case Studies 
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made, and the co-operation of the Institution’s membership sought in carrying out this work. 
Consequently a new Sub-Committee was formed and given the following Terms of Reference :- 


“To investigate, within the specified fields, the use of raw and process materials in the engineering 


and allied industries, and other production processes.” 
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PANEL “A” ON FINISHING 


Suggested Notes for Guidance 


Materials Economy 


Many different finishing systems are applied to 
manufactured articles to provide protection against 
corrosive conditions, resistance to wear or 
attractive appearance. Economies in the use of 
such applied finishing materials may be achieved 
in several different ways, chief of which are :- 


1. Design of component so as to ensure 
uniformity of coating, ease of processing and 
avoidance of loss of process materials by 
reason of the geometry of the article. 


2. Careful planning of finishing process to avoid 
unnecessary wastage of process materials, 
contamination of materials and high 
incidence of rejects. 

3. Good housekeeping, i.e., the reclamation of 


waste materials in such a form that they can 
be used again or sold as scrap. 


4. Careful specification of the finish required 
so as to avoid use of unnecessarily expensive 
materials or excessive quantities of materials. 


Economies in raw materials may also be 
effected by thought given to finishing processes. 


Analysis of Field considered as covered by the 


Finishing Panel 
1. Surface cleaning and conditioning prior to 
finishing process. 


2. Painting. 


3. Vitreous enamel finishes. 


4. Electroplating and chemical finishes. 








Amplification of the main headings 
1. Surface cleaning and conditioning 


(a) Mechanical — processes prior to surface 
cleaning 
Such processes as grinding, wire brushing, grit 
or shot blasting, steam or flame jet, tumbling, 
buffing and polishing. Scale or heavy rust may 
also be removed by pickling. 


(b) Degreasing prior to finishing 
The general classes of oils and greases to be 
removed are :- 
(1) Non-saponifiable or mineral oils, such as 
petroleum hydrocarbon lubricants. 


(ii) Saponifiable or vegetable and animal oils 
and fats, mixtures of these with resins, 
and also tallow. 


(iii) Sulphonated or sulphurised oils. 


(iv) Chlorinated oils and mixtures of any of 
these. 


These may be removed by one or more of the 
following processes :- 
(v) Alkaline Cleaners. 
(vi) Emulsion Cleaners. 
(vii) Solvent Wash. 
(viii) Solvent Vapour. 
(ix) Electrolytic Cleaning. 


(c) Chemical Pretreatments 


2. Painting 


(a) Choice of Paint System 


Type of finishing material such as Cellulose, 
Oleo-resinous or Synthetic Resin; use of 
Primer, Undercoat and/or Stopper. 


(b) Surface Cleaning and Chemical Pretreatment 


Processes and materials as detailed under | (b) 
also chemical pretreatments such as Acid Etch, 
Phosphate Coating, Chromate Coating and 
Anodised Coating. 


_ 


(c) Method of Application 


Brushing, spraying, dipping, flow-coating. 
roller-coating and barrel tumbling. Spray 
application should be considered under the 
headings of, Manual, Automatic, Electrostatic 












application. 


(d) Drying and Stoving of Paint Films 


3. Vitreous Enamel Finishes 


(a) Design of the Components 


brochure entitled “Design for 


the Institution of Production 
10 Chesterfield Street, London, W.1. 


(b) Pretreatment 


Processes for sheet iron or cast 
standard throughout the industry. 


(c) Choice of Finishes 


varying industrial requirements. 


Applied Metal Coatings 


spraying. 


(a) Design of Component 


construction. 


(b) Design of Process 


and brightening. 








and Airless, and Hot Spray methods can be 
employed with Manual and Automatic spray 


Many special finishes are available to 


4, Electroplating and Chemical Finishes 


This section is intended to include such 
cesses as electrolytic zinc process, tinned 
nickel sheet, strip galvanising, tin dipping and 





Convection methods comprising superheated 
steam and high pressure hot water (without 
forced circulation), direct fired ovens 
indirect fired ovens. Radiation methods com- 
prising gas heated radiant panels, electrically 
heated sheathed elements and_ electrically 
heated lamps. Combinations of convection and 
radiation processes can also be employed. 


and 


A specialised subject, but copies of a technical 
Vitreous 
Enamelling” are available on request from 
Engineers, 


are 


suit 


and 


pro- 
and 


Economy of deposited metal, economy of 
processing solutions, economy of ancillary 
solutions and use of cheaper base metal, eletro- 
plated instead of more expensive material of 


Attention jigging and anode arrangement, 
automatic controls, use of recovery rinses, 
design of anodes and method of working and 
use of scrap portions of anodes. Use of cheaper 
process materials, e.g., sodium rather than 
potassium. Use of plating solutions having 
levelling properties to reduce polishing opera- 
tions. Economy by using chemical polishing 


(c) Design of Specification 


Choice of correct protective metal for service 
environments and control on thickness of metal 
applied. 


(d) Electro Plating and Chemical and Applied 
Metal Coatings. 


PANEL “B” ON ANCILLARY MATERIALS 


Packaging, Cartoning and Shipping Materials 

Considerable attention has always been directed 
by the production engineer towards methods of 
production and manufacturing processes generally, 
but in many instances this stops at the finished 
product stage; whereas, in actual fact, another 
5% or 10°% added cost may be involved before 
the goods can arrive safely at their destination, 
quite apart from insurance premiums which are 
based on past risk experience. 

The following Notes for Guidance are the 
essential factors to be considered by production 
engineers in order to achieve satisfactory results. 
in addition, by examples and case studies, it will 
advise how maximum material utilisation may be 
achieved with economy in cost. 

The field of study can be divided under four 
main sub-headings :- 


I. Selection of Packing Materials and Methods 


1. Crates and cases (wooden)--returnable. 


2. Crates and cases (wooden)—-non-returnable. 
3. Metal containers—paint, etc. 

4. Bulk delivery—liquids. 

5. Cardboard cartons. 


6. Cartons—Unit packaging. 
7. Palletisation. 


8. Protective coatings or coverings :- 
(a) Wax dipping. 
(b) Synthetic coating. 
(c) Cellulose or plastic film. 
(d) Hessian covers. 


9. Automatic packaging equipment, including 
automatic nailing and stapling. 


10. Wire and steel banding. 


11. Advice available from research organisations. 
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Considerable improvements have been made in 
the strength of solid and corrugated board and 
probably the greatest proportion of manufactured 
products are shipped in cartons of one sort or 
another. 


Sealed metal containers and drums are used in 
many instances. Considerable savings have been 
effected by large users changing to bulk container 
deliveries. 


Similarly, by the introduction of synthetic 
coatings and wax coatings, many products and 
spare parts are now sent out without the necessity 
of packing in cases and cartons. 


Many examples could be quoted where extensive 
savings have resulted by changing from individual 
to multiple packs and also where, by joint 
collaboration with a customer, a system of return- 
able packages has been effected which has proved 
of mutual benefit. 


II. Design of Product and Effect on Packaging 
Requirements 


1. Attention to nature of product — whether 
fragile, etc. 


2. Finish of product and reaction during 
transit. 


3. Protection for finished surfaces. 


Numerous examples could be given where - 
due to lack of consideration during the early 
design stages — a more difficult problem has been 
created for packaging and shipping, e.g., early 
consideration of the physical shape of an article 


may help to reduce the ultimate packaging costs. © 


Similarly, much money can be wasted and 
customer dissatisfaction invited by insufficient care 
being taken to ensure that fine finishes are going to 
stand the conditions to which they are subjected 
on, for instance, a journey to Australia or South 
America. 


Ill. Influence of Handling and Transit Methods 
1. Rail transport. 
2. Use of shipping containers. 
3. Direct road services. 
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4. Overseas and export -— effect of humidity 
and salt water ; need for special precautions 
such as inhibitors, etc. 


5. Collaboration between manufacturer and 
customer, or inter-works handling. 


6. Economics of weight and volume in transport 
costs. 


Much of what has been stated under heading II 
applies to this section also. There are, however, 
many alternative methods which can be considered. 
For instance, the shipping container has the 
advantage that it can be delivered to the manu- 
facturer’s premises and packed under his own 
supervision, with the knowledge that the contents 
will not be disturbed until discharged at the 
receiving end. 


For home market despatches many firms have 
developed their own delivery services, so that 
handling may be reduced to a minimum and, in 
many cases, the extent of protection provided need 
only be very small indeed. 


Experience has also shown that it is very often 
better to build up a unit package of such 
dimensions that either a crane or fork-lift truck 
is required for handling, rather than a single 
package that may be manhandled or dropped. 


IV. Presentation of Product and its Shelf Life 


1. Appearance of package or carton. 
2. Advertising and display value. 
3. Rate of turnover of product and its shelf life. 


To provide a satisfactory solution to many 
packaging problems the period of shelf life or 
storage in bond must be known, as it is false 
economy to attempt to make savings which will 
ultimately impair the quality of the goods 
involved. 


So far as the presentation of the product is 
concerned, there are many classes of goods which 
have to stand on display, and in these cases it has 
often been found possible, without incurring 
further expense, to design a method of cartoning 
or packaging which also has advertising and 
display value. 

















PANEL “C” ON 


CERAMICS, METAL POWDERS, PLASTICS 


Suggested Notes for Guidance 


Sections are invited to provide case studies 
indicating savings achieved in, or advantages 
arising from, any aspect of the utilisation of 
Ceramics, Metal Powders or Plastics. 


Wherever possible, case studies should include 
a sketch, which may be rough and freehand, and 
actual or percentage figures for savings in cost, in 
weight of material, or in process time. 


Aspects from which material utilisation should 
be viewed include : 


1. Consideration at the design stage of the 
choice of material leading to savings. 


2. How best to use the material, knowing its 
properties, in association with other com- 
ponents. 


3. The actual use of the material in the most 
economical way. 


4. Improvement in performance, due to correct 
choice of material. 


Ceramics, including Glass and Carbon 


Ceramic manufacturing processes by which 
savings may be achieved include :- 


Fornzing, e.g., by casting, extrusion, die pressing, 
turning, grinding. 


Surface Finishing, e.g., by glazing. 


Decoration and Marking, e.g., by body colour, 
under-glazed printing, coloured glazing or 
transfer, 





Metal Powders 





Metal powder processes by which savings may 
be achieved include :- 


Forming, by cold pressing or extrusion, both 
followed by sintering or hot pressing. 


Sintered Parts. Porous self-lubricating bearings 
and bushings, engineering components such 
as gears and cams, refractory metal products, 
magnets, composite metals, ceramics, friction 
materials, etc. 


Specialised Uses, e.g., metal spraying, brazing 
materials, calorizing, paint pigments and 
impact or peen plating. 


Plastics 


Plastics processes by which savings may be 
achieved include :- 


Manufacture, e.g., by compression, injection or 
transfer moulding, by extrusion, calendering, 
casting, turning, grinding, etc. 


Utilisation, e.g., in assembling or fixing. 


Selection, e.g., of one material or grade instead 
of another to improve output or quality. 


PANEL “D” ON 


INDIRECT AND PROCESS MATERIALS 


Economies in the use of various process 
materials can occur in many different ways, and 
they are not confined merely to using less of a 
particular consumable material or the replacement 
by a cheaper material of similar performance. 


It is conceivable that a more expensive process, 
giving much longer satisfactory working life to the 
product than any previous process, could be 
ranked as an economy overall. 


Also, factors like greater cleanliness, increased 
safety and health characteristics, smaller floor area 
and greater degree of standardisation can all be 
counted as positive progress of the type desired. 


In presenting information, the case study method 
is preferred, giving chapter and verse of the 
procedure before and after the change, together 
with, wherever possible, the financial saving or 
increased life resulting from same. 
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It has been decided to exclude from this section 
all forms of fuel and its usage in industry, although 
this might well form a further research subject at a 
later date. The Panel also gave considerable 
thought to the question of including welding rods, 
solders and brazing materials, and abrasive and 
cut-off wheels, but it was agreed that these might 
well form the subjects of separate sections in the 
future. 


Analysis of Field Considered as Covered by 
Panel “ D” 


1. Lubricants, with particular reference to 
machine tool, press-working, stee!, auto- 
mobile, electrical and plastics industries. 

11. Cutting fluids, with particular reference as 
in I above. 

ILI. Surface cleaning and conditioning (including 
degreasing, dewatering and anti-corrosion 
chemical processes). 

IV. Temporary protective coatings. 

V. Quenching oils and tempering media. 

VI. Use of water in industry (water condition 
or quality). 


Amplification of the above Material Categories 
I. Lubricants 
(a) Fluids 


(i) Mineral oils — general purpose. 

(ii) Chemically reinforced oils — running in of 
sliding surfaces; special oils for corrosion 
prevention in tropical climates ; lubrication 
for high speed working: low viscosity 
reinforced oils. 

(iii) Colloidal graphite —- use in glass industry 
and others. 


(iv) Lubricants for presswork, forming and 
cutting. 


(b) Semi-solid (greases) 
(1) General purpose greases, e.g., lime soap and 
soda. 
(ii) High speed and non-separating greases. 
(iii) High temperature greases, e.g., lithium, 
bentone. 
(iv) Water-resistant greases, e.g., silicone, bentone, 
calcium soap. 
(v) Chemical-resistant greases. 
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(vi) Assembly greases, e.g., molybdenum 
disulphide in a carrying agent. 


(vii) Multi-purpose greases. 


(c) Solids 


such as molybdenum disulphide powder, 
flake graphite and _polytetrafluoroethylene. 


(d) Hydraulic Fluids 


as such, or combining hydraulic and 
lubricating properties. Non-inflammable type 
for high pressure process machines. Braking 
systems. 


Ii. Cutting Fluids 
(a) Neat Cutting Oils 


for autos and thread grinding, broaching, 
tapping, etc. 

Vast number of branded oils available 
including those using low fat content and 
chemical additives. Attention needed as 
regards method of application, fuming, re- 
clamation, and skin protection. 


(b) Cutting and Grinding Fluids 


Oily and non-oily types. Special attention 
needed with anti-corrosion properties, mixing 
and distribution. 


(c) Gaseous Coolants 


Carbon dioxide for tool tip cooling ; oil mist 
cooling. 


(d) Special Shaping Process Materials 


e.g., dielectric fluids (paraffin, etc.) for spark 
erosion cutting. Abrasive fluids for ultra- 
sonic cutting of non-conducting materials. 


Ill. Surface Cleaning and Conditioning 


(a) Descaling, derusting and deburring (non- 
manual), using shot or sand blasting, vapour 
blast, drum cleaning, pickling and other 
descaling fluids, electro-cleaning, sodium 
hydride. Electrolytes for electro-polishing. 


(b) Non-automatic or semi-manual methods of 
surface preparation, including _ fettling, 
grinding and polishing. 














(c) Cleaning and degreasing. Paraffin, trichlor- 
ethylene, hot soda, detergent solutions, white 
spirit. 





(d) Dewatering agents. Useful for short period 
protection, including white spirit, hot water 
emulsions. 


(e) Wetting agents. For full surface coverage 
and swilling operations. 


(f) Metal spraying and hard surfacing. 


IV. Temporary Protective Coatings 
(a) Hard film, brush, spray or dip applied. 
(b) Soft film, brush, spray or dip applied. 
(c) Strippable plastic coatings. 
(d) Impregnated papers. 


(e) Dewatering agents (see III (d) above). 


Street, London, W.1, or their 


V. Heat Treatment Media 
(a) Oils — quenching and tempering. 


(b) Carburising compounds (including gas 
carburising). 


(c) Salt and metal baths. 


VI. Use of Water in Industry 
(a) Conservation — circulating pits, coolers, ete. 


(b) Water treatment equipment for large installa- 
tions, e.g., lime soda plus phosphate. 


(c) Isolated small water systems. 
(d) Systematic water testing. 


(e) Addition to corrosion § inhibitors and 
lubrication to water systems. 


Members or companies who would like to collaborate in the work of this Sub- 
Committee are invited to get in touch with the Secretary, 10 Chesterfield 


own Section Honorary Secretaries. 








arrangement allows the operator to throw the com- 
ponents into the hopper, the one illustrated was 
employed as a means of stacking a large quantity of 
work into a hopper for eventual feeding into a 
conventional gravity chute. The capacity of the 
hopper illustrated is approximately 100 components, 
giving a running period of about 40 minutes. A 
pneumatic vibrator is fitted to the side of the hopper, 
comprising a single acting air cylinder actuated 
through a relay valve. This is to prevent the com- 
ponents jamming, and shakes them up every 4 
seconds. Limit switches are used to stop the machine, 
if, for instance, the component should be inserted 
the wrong way round when producing the second 
stage, or should an endwise jam occur when loading 
the pieces into the collet. The installation of a 
machine thus equipped has, in one case, released four 
capstan lathes which had produced on a 4$ minute 
time cycle 8,00 pieces in about 330 hours, compared 
with the automatic’s rate of 8,300 pieces in about 
100 working hours; 714% efficiency is obtained, 
20%, being allowed for contingencies, which gives an 
overall production of 83 pieces an hour. This 
illustrates quite clearly how savings can be obtained 











HIGH SPEED PRODUCTION FROM BAR MATERIAL — concluded from page 523 


by fitting properly conceived and efficiently designed 
feeding devices. A less usual type of feeding arrange- 
ment is a chain type conveyor where a plain gravity 
chute is impracticable ; the components are carried 
in clips or U-shaped pieces attached to the chain 
links, the conveyor being indexed from one position 
to another by the linear movement. 

It will be apparent that the field covered by bar 
automatics is an immensely wide one, ranging from 
the minute piece produced by the sliding head auto- 
matic, with its great accuracy, and the small parts 
turned out by the automatic screw machine, to the 
infinite variety of components, large and small, which 
lie within the scope of the multi-spindle automatic. 
Cycle times vary from 1 second (or less) to about 
15 minutes. It must be emphasised that the time 
taken to produce a component is governed by the 
complexity of the job and the nature and design of 
the tools used. Recent research seems to show that 
the use of tungsten carbide tools will allow output 
to be still further increased from existing machines, 
though many problems which still remain to be solved 
in this field make it impossible for the subject to be 
treated in this Paper. 
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institution 


FORMATION OF THE MATERIALS HANDLING 
GROUP 


Members will have seen in the July issue of the 
Journal the announcement on the formation of 
the Materials Handling Group. The Committee of 
this Group have since met several times and have 
agreed conditions for membership of the Group. 
These are reproduced below :- 


& 


A member of the Materials Handling Group 
must be a Graduate, Associate or Corporate 
member of the Institution. Student members of 
the Institution will not be eligible for member- 
ship of the Materials Handling Group but will 
be actively encouraged to participate in all its 
activities. 


For the time being, the Materials Handling 
Group will admit to membership any Graduate, 
Associate or Corporate member of the 
Institution who can satisfy the Group 
Committee that by reason of his past background 
and experience and/or by reason of his present 
duties and interests he has concerned himself 
specifically with the Materials Handling 
aspects of production engineering. Moreover, 
any candidate member for the Materials 
Handling Group must be prepared to contribute 
actively to the work of study and advancement 
in their chosen subject which will be under- 
taken by the Group. 


Region and Section Representatives of the Materials 


Handling Group 


A Region or Section Representative of the 
Materials Handling Group should be a member 
of his Region (or Section) Committee ; if not, 
he should be of the standing which will ensure 
that his Region (or Section) Committee will 
welcome his attendance at those of their 
meetings at which matters regarding the 
Materials Handling development within the 
Institution form part of the agenda. 


A Region or Section Representative must be 
prepared to devote time and energy to the 
organisation of Materials Handling activity 
within the area of his Committee. In the case of 
Region Representatives this will involve the 
co-ordination of Section activities and their 
active encouragement. In the case of Section 
Representatives this will involve verification of 
and comment upon the applications for 
membership of the Materials Handling Group 





ee 








from .Graduates, Associates and Corporate 
members of the Institution within his Section, 
thus allowing the central Committee of the 
Group to judge effectively such individual 
applications before confirming membership. 


5. It is envisaged that Section Representatives 
will form into a Sub-Group all members of the 
Materials Handling Group within their Section, 
once a large enough number has been reached. 
This Sub-Group will act as the specialist body 
on Materials Handling within their Section and 
will organise and conduct activities as 
appropriate, not only for members of their 
Sub-Group but also for all other Institution 
members in their area. Where appropriate 
they will liaise and co-ordinate functions with 
other bodies concerned with Materials Handling 
activities in their area (e.g. the chartered 
engineering institutions, the Institute of 
Materials Handling, the local Productivity 
Committee, the Institute of Works Managers, 
etc.). 


6. A Region or Section Representative must be 
prepared to attend each year the two or three 
meetings which will be held for them by the 
central Committee of the Materials Handling 
Group. 


The Committee of the Group have already invited 
Chairmen of all Regions and Sections of the 
Institution to nominate their representative on the 
Materials Handling Group. It is hoped that all of 
them will be able to attend the Special Meeting 
and Convention at Leamington Spa from 28th - 30th 
October, details of which are published in the 
Supplement to this issue of the Journal. It is also 
hoped that all other members of the Institution 
interested in the subject of Materials Handling will 
attend the Convention. 


BIRTHDAY HONOURS 


Members of the Council will be pleased to learn 
that Her Majesty the Queen has conferred the 
following awards on members of the Institution: 


Knight Bachelor 


Mr. William Scott, Member, Managing Director, 
Armstrong Whitworth Metal Industries. 


M.B.E 
Mr. R. G. Winton, Associate Member, Director 
and Technical Manager, Lansing Bagnall Ltd. 

















NEWS OF 


Mr. Frank Guylee, Member, has recently retired 
as Managing Director of Frank Guylee & Son Ltd., 
Sheffield, but retains his interest in the Company as 
Chairman. His son, Mr. Arthur Norman Guylee, 
Associate Member, has been appointed Managing 
Director. 





Mr. F. Guylee 


Mr. A. N. Guylee 


Mr. F. Koenigsberger, Member, has been appointed 
Reader in Machine Tools and Production Processes 
in the Faculty of Technology, Manchester University. 


Sir Walter Puckey, Member, has joined the Board 
of Black and Decker Limited. 


Mr. W. O. Bell, Associate Member, formerly acting 
Production Director of Black and Decker Limited, 
is now Production Director. 


Mr. G. F. P. Fox, Associate Member, has 
relinquished his appointment with Rolls-Royce 
Limited, and has taken up an appointment as 
Manager, Sales Development with the Climax 
Molybdenum Company of Europe, Sheffield. 


Mr. J. G. H. Pearce, Associate Member, has taken 
up a position as Organisation and Methods Controller 
with Rotol Limited. 


Mr. J. F. Westaway, 
Associate Member, has 
recently taken upan appoint- 
ment as Works Manager 
at Westool Limited, Bishop 
Auckland, Co. Durham. Mr. 
Westaway was _ previously 
Assistant Works Manager 
with Messrs. Wild-Barfield 
Electric Furnaces Limited, 


of Watford. 


MEMBERS. 





Mr. B. R. Westwell, Associate Member, has 
been appointed Factory Manager of the Metal 
Box Company (B.W.I.) Limited, Kingston, Jamaica. 


Mr. S. F. Forshaw, Graduate, has recently moved 
to the Blackburn Works of Mullard Limited, as a 
Technical Estimator. 


Mr. B. P. Hayward, Graduate, has relinquished 
his appointment in the Electronics Research 
Laboratory of the Birmingham Small Arms Company 
Limited, to take charge of research and development 
in resistance welding and allied processes, with the 
Joining Process Laboratory of Messrs. Joseph Lucas 
Limited, Birmingham. 








THE 1957 
SIR ALFRED HERBERT PAPER 


Members are reminded that the 1957 Sir Alfred 
Herbert Paper will be presented at the Royal 
Institution, London, on 31st October next. 


The speaker will be Dr. H. Barrell, Head of 
the Metrology Department of the National Physical 
Laboratory, who will take as his subject: “The 


Bases of Measurement ”. 


An application form for tickets is included in 


the Supplement to this Journal. 








Hazleton Memorial Library 





REVIEW 


** Drawing Office Handbook”, edited by R. W. Stuart 
Mitchell. Published under the auspices of the Drawing 
Office Material Manufacturers’ and Dealers’ Association. 
3rd edition. London, Pitman, 1956. 423 pages. 16s. 


Some years ago the British Standards Institution published 
“British Standards for Workshop Practice”, which con- 
tained abridged versions of British Standards considered 
useful to the designer and manufacturer. In its original 
form the book was invaluable, but unfortunately the current 
edition caters for only a small section of the metal cutting 
industry, and to the majority of engineers is almost useless. 
I am therefore delighted to find that the editor of “ The 
Drawing Office Handbook” was, like myself, impressed by 
the first edition. 


“The Drawing Office Handbook” includes abridged and 
expanded versions of most Standards which are necessary to 
the work of a mechanical engineer. Splines and serrations, 
surface finish, and the sizes of small holes have been excluded, 
but to make up for this omission, information about the 
specification of aircraft materials is included — a great help, 
to engineers in the aircraft industry. 


Besides the section on standards the book includes 
sections on mechanical design, electrical design, and much 
useful general information. The treatment is comprehensive 
and authoritative. As an example of the scope of the 
individual sections, the section on Mechanical Design com- 
prises more than 200 pages, from which a working knowledge 
of the subjects treated can be obtained : 


1. Design Formulae (bending, section modulus — polar 
moment of inertia — struts and columns, deflection 
of flat plates, etc.). 


2. Properties of materials. 
3. Welding. 


4. Mechanical power transmission (including such things 
as whirling of shafts). 


5. Gear design. 
6. Springs. 


7. Lubrication (including answers to such questions as 
“grease or oil ?’). 


8. Mechanical vibration. 
9. Noise. 


Other sections are similarly comprehensive. The book 
even includes information about methods of reproducing 
drawings and about patent law. 


Nobody can be a good production engineer unless he is 
given a sound design to work from. This book will help the 
intelligent draughtsman or designer to make good designs, 
and will enable the production engineer to make constructive 
suggestions to the design department, instead of the too 
prevalent destructive criticisms. I can strongly recommend 
this beok to apprentices also, whether they are looking 
towards the design office or the shops, At 16s., this book 
is a bargain too good to be missed. R.E.M. 
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REVIEW & 
ADDITIONS 





ADDITIONS 


Mavor and Coulson Ltd., Glasgow. 
Belt Conveyors.” Glasgow, the 
Illustrated. Diagrams. Tables. 
circulation. 


“The Design of 
Company, 1956, 
£2 2s. Od. Limited 


The information in this book is based on the experience 
of a Company which specialises on the design and 
manufacture of belt conveyors. The first chapter deals 
with the choice of belt to carry the necessary tonnage 
and the largest lumps. It is followed by chapters on 
gradients, power requirements. driving gears, choice of 
belting, spacing of idlers, belt take-up, loading and 
unloading, and tables on the density of materials and 
mathematical tables. The book contains a number of 
alignment charts, by which all the chief calculations in 
the design of belt conveyors can be made without the 
use of formulae and tables. Examples are given of the 
use of the charts. The book is produced in a convenient 
format, and is excellently indexed and guided. 


Malgorn, Guy. ‘* Lexique Technique Anglais-Francais.” 
4th edition revised. Paris, Gauthier-Villars, 1956. 
XXXIV. 493 pages. 21cm. £3 3s. Od. 


Malgorn, Guy. ‘“ Lexique Technique Francais-Anglais.” 
Paris, Gauthier-Villars, 1956. XXVIII. 475 pages. 
zZicm. £3 3s, Od. 


The following subjects are covered by these bi-lingual 
dictionaries: machine tools, mining, internal combustion 
engines, aeronautics, electricity, railways, naval archi- 
tecture and structural engineering. Machine tools are 
better dealt with than in any other comprehensive technical 
dictionary we know. The screw thread tables and the 
weights and measures conversion tables are very useful. 


Middleton, Helen K. (editor). ‘* Hydraulic Research in 
the United States, 1956 ” (including contributions from 
Candain Laboratories ). Washington, Government 
Printing Office, 1956. XII. 216 pages. 26cm. 15s. 


Lists chronologically and describes hydraulic research 
projects, at universities and other organisations. Alpha- 
betical subject index. 


Polushkin, E. P. ‘* Defects and Failures of Metals : Their 
Origin and Elimination.” Amsterdam, etc., Elesevier 
Publishing Co., 1956. XVI. 399 pages. Illustrated. 
Diagrams. 23cm. £3 12s. Od. (British distributors: 
Cleaver-Hume Press Ltd) 


A general introduction on the interpretation of evidence 
is followed by chapters on segregation, blowholes and 
porosity of metals, pipe, impurities of metals, decarburisa- 
tion of steel, scaling, harmful effects of residual stresses in 
metals, fatigue, flakes, failures in heat treatment, 
embrittlement, origin of cracks, defects in shape, surface 
and size, wear and corrosion. The material in each 
chapter is presented in standardised form, under each 
of six sections when relevant: definition and general 
characteristics of the defect ; origin, causes and contri- 
buting factors ; means of discovery and identification ; 
methods of testing ; occurrence, most common location of 
defect or susceptibility to it; detrimental effects ; 
prevention, correction and elimination. The excellently 
arranged guides to literature at the end of each chapter, 
provide #n some cases an exhaustive bibliography of the 
subject. 
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CUTTING OILS 


—used by THE DE HAVILLAND ENGINE CO. LTD 


‘They possess exceptional cutting and surface finish properties... and cooling 

qualities which ensure long tool life between regrinding.”’ 
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A. S. Wilson, 46 Hawthorn Vale, Edinburgh, 6. 

W. H. Marley, G. & J. Weir Ltd., Cathcart, Glasgow, S.4. 

B. E. Gwynne Clarke, “ Chez- Nous ” , Okus Road, Charlton Kings, Cheltenham, 

C. W. Overin, 353 Whitehall Road, Westfield, Wyke, near Bradford, Yorks. 

H. F. Harker, Ransomes, Sims & Jefferies Ltd., Orwell Works, Ipswich. 

bok Townend, 26 Moor Allerton Drive, Street Lane, Leeds, 17. 

E. G. Davis, 19 Festival Avenue, Humberston Lane, Thurmaston, Leics. 

H. Wright, 101 Longdales Road, Lincoln. 

J. Irwin, 75 Manor Drive, Upton, Wirral, Cheshire. 

R. J. C. Whitaker, The Glacier Metal Co. Ltd., Ealing Road, Alperton, Middx. 

J. F. W. Galyer, Engineering Department, Luton & South Bedfordshire College of Further 
Education, Park Square, Luton, Beds. 

. P. Speakman, 293 Douglas Road, Atherton, near Manchester. 

. C. Foskew, 35 Oakwood Avenue, Low Fell, Gateshead, 9. 

«Ge: Easterbrook, ** Hilleen ”’, 22 Ascot Park, Knock, "Belfast. 

I. Hilder, 2a Gorse Road, Thorpe, Norwich. 
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Chappell, 58 Lancut Road, Witney, Oxfordshire. 
olmes, “ Arncliffe”’, 11 Mary Armyn Road, Orton Licemenitile Peterborough. 
« eae Preston, 25 Clifton Avenue, Leyland, Lancashire. 

_W.#H.L Mark, “‘ The Beeches ”’, 41 Reading Road, Woodley, Berkshire. 

. G. Clements, 11 Charing Road, Gillingham, Kent. 

£ Newton, c/o E. Pryor & Son Ltd., West End Works, Broom Street, Sheffield, 10. 
M. Buchan, Llanberis, 36 Mytton Oak Road, Shrewsbury. 

Wz Taylor, 44 Deacon Road, Bitterne, Southampton. 

Hopkinson, “ Woodley’, 40 Highfield Road, Chelmsford, Essex. 

C. L. Clarke, 11 Alder Road, Cimla, Neath, South Wales. 

W. R. Bailey, “ Rivelyn ”’, Crossfield Avenue, Knypersley, Biddulph, Stoke-on-Trent. 

J. H. Cooper, 48 Hob Hill Close, Saltburn- by-the- Sea, Yorks. 

A. Eustace, 19 Ferndale Road, Northville, Bristol, 7. 

R.. J. Sury, Widdicombe House, 2 Buttons Farm Road, Penn, Wolverhampton. 

R. Wheeler, Old House Farm, Parish Hill, Bournheath, near Bromsgrove, Worcs. 
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A measure of weight of great antiquity, believed to 

















have been established asa standard by Phiidon, Tyrant of Aryon in 895 Be. 
Officially adopted as an English unit in 1542 it was described as 


“a Srayne of corn or wheat, drie, and gathered out of the middle of the eare . 


Over the years, standards have been evolved by man to meet his personal needs 
and to regulate his trade and general relationships with his fellows. 

The main function of the British Standards Institution is to set up and maintain: 
standards of quality, fitness for purpose and performance so that users may rest assured that 
they are obtaining value for money. 

In some cases the existing procedure of a producer is accepted as the best practice of 
the art and is taken as a basis for the standard in question. Thus British Standard 1004 
(Zinc Alloys for Die Casting) was based on the established practice of the Imperial Smelting 
Corporation in the production of MAZAK. 


MIAZ AIX 


The Standard by which others are judged, 





A PRODUCT OF 
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CONSOLIDATED ZINC CORPORATION (SALES) LIMITED, 37 DOVER STREET, LONDON, W.f. 
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with 


SNOW 


DUPLEX 
DISC 
GRINDER 


By installing a Snow duplex 
disc grinder, Jaguar Cars 
Limited boost output of 
connecting rods to four per 


minute (a 900° increase). 


Photo by courtesy of Metalworking Production 
& GO. LTD. Machine Tool Makers STANLEY ST. SHEFFIELD 3 


LONDON 58 Victoria Street, S.W.1. BIRMINGHAM Daimler House, Paradise Street 
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SEE LATEST DEVELOPMENTS AT 
THE FIFTH EUROPEAN MACHINE 
TOOL EXHIBITION, HANOVER, 
SEPTEMBER, [5th-24th, 1957 


NEW BRITAIN MODEL 36 CAM NEWMATIC 


Pypision COMTOOR BORING MACHINE 


When working to “tenths” cams are the best method of 
maintaining accuracy, because cam control of the tool is 
positive control. The accuracy of parts produced on New 
Britain boring machines can’t be effected by variable 
hydraulic pressures, ambient temperature, or play in 
complicated linkages. 

With positive cam actuation in one direction and an air 
cylinder opposing, the cam provides positive control 
throughout the operating cycle. A single point tool performs 
all straight boring and turning as well as generating 
contours. Work and tools can be mounted on the table 
or in the spindle. 


Wi\OeT TaN 


ASSOCIATES LIMITED 








Midland Office and Demonstration Room: WILFORD CRESCENT -: 








Precision Boring —_—— =a 


Machine 


NB 


4 QUEEN STREET - CURZON STREET - LONDON - W.! Tel: GROsvenor 8362 


NOTTINGHAM Tel: NOTT 88006 





Rainbow /55+¢ 
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Electronic control 
does it quicker 


Automatic control cuts out innumerable hold- 
ups in production and adds valuable time to 
every working day. It can be applied in a great 
many different ways, from a simple timer that 
stops and starts machines, to the complex feed- 
back devices that regulate machines against a 
standard reference while they are in action, as 
in register control on colour-printing presses. 


Whatever your process you would find it well 
worth while to consider automatic control in 
one form or another. It is more exact than is 
humanly possible; rejects are reduced; quality 
is improved; the flow of production is quicker 
and smoother; it uses little current and calls 
for little maintenance. In fact, you get higher 
production at lower cost. This is only one of the 
ways in which electricity is playing a vital part 
in the drive for higher productivity. l 


AVOVOVAVAVAY 


Electricity for Productivity 


Ask your ELECTRICITY BOARD for advice and 
information, or get in touch with E.D.A. They 
can lend you, without charge, films about the 
uses of electricity in industry. E.D.A. are also 
publishing a series of books on Electricity and 
Productivity. Titles now available are: Electric 
Motorsand Controls, Electric Resistance Heating, 
Higher Production, Lighting in Industry, 
Materials Handling, and the latest addition to the 
series, Induction and Dielectric Heating. Price 
86, or 9/- post free. 





Issued by the British Electrical Development Association, 2 Savoy Hill, London, W.C.2 
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Model 1300. 

10 in. dia. swing 
by 27 in. between 
centres, 






















and Only the best... 


Jones-Shipman Precision Grinding 
Machines are installed in Companies 
of international renown, playing 
their part in production where 
quality and precision finish is a 
vital necessity. We have 

established our reputation in the 
machine tool field — perhaps we 


can enhance yours with our experience. 


Jones-Shipman Model 1300 
Precision Cylindrical 
Grinders are engaged in 
grinding the bakelite 
Pressure Roller and rubber 
Platen for the Gestetner 
Duplicating Machine. 





Jones-Shipman 


A. A. JONES & SHIPMAN LIMITED, 


Narborough Road South, Leicester. 
Telephone : 33222 (8 lines). 
Telegrams : ‘ Chuck ” Leicester. 

London Office: Murray House, 5 Vandon Street. 
Buckingham Gate, §.W.1. Telephone : Abbey 5908. 
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AUTOMATIC MULTI-TOOL LATHES | 


Help speed production 3 
of multi-diameter shafts ~. 








The ‘“ Maximatic” is shown tooled-up for turning steel 
camshafts. The operator’s duties consist simply of 
unloading, loading and operating the main control lever. 
The tool slide carries out an automatic cycle of quick 
infeed, turn and quick return. All motors then stop 
ready for the component to be removed. 

In the example shown, only the rear slide is employed 
for turning, but a combination of slides can be used for 
both turning and facing, each cross slide being independently 
operated by flat former plates, and adjustment can readily 
be made when a different component is required. 


Drummond Automatic Multi-Tool Lathes are built in a 
range of sizes from 6 in. X 18 in. up to 15 in. X 102 in. 


Write today for details of the size of machine which would DRUMMOND BROS., LTD. 


interest you. GUILDFORD - ENGLAND 


Sales & Service for... DRUM te D-ASQU ITH ... the British Isles 


DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST., BIRMINGHAM 


‘Phone : Midland 343! (7 lines) ‘Grams: Maxishape, B’hom. Also at LONDON : Phone : Trafalgar 7224 (5 lines) and GLASGOW : ‘Phone: Central 3411 
AI95 
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A NEW ‘T’ LATHE 


for fast, accurate 
face contouring 





A new series of lathes built in three sizes. Hydraulic 
copying with the slides at 45 and the ability to perform 
cross-centre facing allow workpieces to be machined at 
one setting which would be impossible otherwise. Tool 
slides have full travel to front and rear of the spindle 
providing the equivalent of two-way copying. Feed 
continues in the same direction when the spindle is re- 
versed. A separate reverse to the feed is provided for use 
when. required. 


A constant cutting arrangement can be incorporated so 
that as the tool approaches the centre the speed of the 
spindle in r.p.m. automatically increases. 


Maximum diameter admitted 24”, 36” or 48”. 


Write today and ask for a Swift ‘T’ Lathe catalogue. 





GEORGE SWIFT &SONSLTD. 


HALIFAX : ENGLAND 


Sales & Service for... DR u gt i ON i} -—ASQU ITH ... the British Isles 


DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST., BIRMINGHAM 
‘Phone : Midland 3431 (7 lines) ‘Grams : Moxishape, B'ham. Also at LONDON : Phone : Trafalgar 7224 (5 lines) and GLASGOW : ‘Phone : Central 3411 
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CAST IRON i 
CASTING 
Brinell No. 220/228 


Floor-to-Floor 
Time: 
173 mins. each. 


Tungsten Carbide 
Cutting Tools 





' 
aos | 
z Tool Position _ _| Spindle Surface | Feed } 

DESCRIPTION OF OPERATION T Speed | Speed | Cuts © 


nes Turret | Cross-slide | R.P.M Ft. per Min.) perinch 


: Chuck on X (using Loading Attachment) | | f — Hand 
Rough Bore A & 2;%" dia. and Chamfer | 2 ig | 260 64 


. Face (2 Cuts) - | . | Front | - 278 | (64 10 R 
. Rough Bore 10” dia. Rough Knee Yor ya | | No. TUR ET 
and Rough Taper TurnC~ - - - 3 | Rear 75 | 240 44 


Contour Face D & E (Rough & Finish) -| 4 =| Front 3} 93/125 | 242/325| 64 LATHE 


| 6. Finish Bore 10° Finish Knee Turn B ane | 








awWwr | 
| 


wn 


Finish Taper Turn C and Chamfer 10” dia. | 5 Rear | 125 | 390 | 64 
7. Chamfer Outside Dias. - [Front 2| 125 | 390 | Hand 
8. Finish Microbore 2%" dia. - - -| 6 Ge | 580 | 333 | 88 FITTED WITH 18inTUDOR 3-JAW CHUCK 
9. Remove (using Attachment) - -| | - | — | — | Hand 











SELLY = OAK 


MACHINE 


BIRMINGHAM 29 


TELEPHONE SELLY OAK 1//3/ 
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TURNING STANDARD SLIDING 4 
PROFILING BORING SURFACING & SCREWCUTTING 
SURFACING LATHE ALL IN ONE MACHINE & 





CE LONDON OFFICE i ee \ JOHN LANG & SONS LTD. 4 


(06: aE LiniteD : } JOHNSTONE RENFREWSHIRE SCOTLAND fo 


TOOL MAKERS LIMITED Ca, . 
\ 17 GROSVENOR GARDENS SWI! 2 As Telephone: Johnstone 400 Telegrams: ‘‘ Lang Johnstone "’ 
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OPEN-SIDE 
SURFACE GRINDING MACHINE 


Designed for heavy duty and continuous high speed precision 


This heavy duty Horizontal Spindle working. 
: : Electronically controlled intermittent cross feed. Provision for 
Surface Grinder fully meets modern accurate reversal when grinding recessed faces. 


Variable automatic vertical feed with pre-set automatic cut-out. 
Hydraulic table traverse up to 100 feet per minute. 


of highly accurate work at maximum Table traverse ways automatically lubricated from oil supply 
independent of hydraulic system. 


Permanently protected precision ground slideways. 


requirements for a machine capable 


production rates. Available in three 


sizes with work table capacities of Electrically driven slow cross traverse for wheel truing. 
SOT Sr ete ” é Grinding wheel spindle electrically interlocked against starting 
ay Xx 1s SR OCIS ane7Z Xx 15’. until lubricating pump is running. 


THE CHURCHILL MACHINE TOOL CO. LTD., BROADHEATH, nr. MANCHESTER. 
Telephone: Altrincham 3262. Telegrams: Churchale, Manchester. 


Export Sales Organisation : Associated British Machine Tool Makers Ltd., London, 
Branches and Agents. 
Home Selling Agents: Charles Churchill & Co. Ltd., Birmingham and Branches. 





PRECISION plas PRODUCTION 


 663-ID 
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No bottlenecks here !... 


Verticalautos at work 


Smoothly, swiftly, economically, production flows along without 
hindrances where Verticalautos are at work! The work is loaded, a 
control is pressed; the six spindles index automatically through five 
working stations where auto-fed tools perform a succession of drilling, 
forming, tapping, milling operations and the job returns for unloading 
—finished or in a steady stream to the next machine. Minimum 
handling, minimum labour, minimum time.... 


This is modern high-speed production at its smoothest. There’s a place 
for it in your plant too. 


THOMAS RYDER & SON LTD ‘ig 
TURNER BRIDGE WORKS ya eC VERTICALAUTO 


BOLTON + ENGLAND 


MAKERS ALSO OF SINGLE SPINDLE RYDERMATICS AND PISTON RING LATHES 
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Cyclical 









Cyclical shells, or shells coiled in a circle, are beautiful in their perfection of | 
form. The precision of the spiral exposed by cutting, or X-ray, must delight 
any mathematician or engineer, for no one with an appreciation of fine limits 
could regard them with anything but wonderment. These facts are true | 
also of the Marsh CYC Drill, for it too has a precision and a high standard 
of workmanship to fine limits which make it a delight to any engineer who 
is privileged to use one. 













MARSH BROTHERS & CO. LIMITED © SHEFFIELD © ENGLAND | 








WATTS 


Engineer's Universal Microscope 


One Microscope with a hundred and one uses. Made on 
the unit principle, it can be adapted for the job whether 
simple inspection. angular or co-ordinate measurement. 
Ideal for measurement at the bench, on the lathe or in 
the inspection room. 


Write for List JPE/29E for further details. 


HILGER & WATTS LID 


98, St. Pancras Way, London, N.W.| 


Member of the Export Marketing Compeny—BESTEC 
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This is one of the possibilities of the auto- 
matic linking of B.S.A. machines. When 
the requirement is for medium or high- 
production, on standard or special purpose 


machines, consult B.S.A. Tools Ltd. 





i 


B.S.A. Hiller combined mill and drilling 
machine for transmission boxes. 





B.S.A. TOOLS LIMITED : BIRMINGHAM 


From the B.S.A. range of single- and multi-spindle automatic 








linked for automatic transfer 


thread and form generators, multi-tool and copy turning lathes, 


Lvil 





THIS 4” dia. COMPONENT MACHINED 
COMPLETE on a B.S.A. 5M single-spindle 
automatic chucking machine (for 1st opn. 
work) linked with a B.S.A. ACME-GRIDLEY 


6” six-spindle chucking machine. After Ist 





opn. machining the component is conveyed 
via the overhead chute to the multi-spindle 
machine. The component is transferred to 
the chucks clectro-pneumatically within the 


automatic cycle of the machines. 


33 * ENGLAND 


SOLE AGENTS GT. BRITAIN BURTON GRIFFITHS & CO. LTD. * KITTS GREEN + BIRMINGHAM Telephone: STECHFORD 3071 


bar and chucking machines, 


centreless grinders, broaching 


machines. special purpose machines and small tools. 
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THERE’S A SOUND 
BARRIER IN 
INDUSTRY TOO! 


More than 1,000 factories now use the Croid-Cooper — 




















method to combat noise and vibration, the arch-enemies | 
of efficiency. In these factories each machine is simply 
stuck down on a felt base with a holding power of © 
50 Ib. to the square inch, a felt base that absorbs more 
than 80°/ of vertical vibration in some cases, reducing 
the wear on machines and enabling them to produce 
more accurate work. Reducing the wear on operators’ 
nerves, too. With the Croid-Cooper methods bolting 
and grouting are things of the past, and layouts can be changed overnight. 
Send for further details today. 


| comes | COOPER & CO. (B’HAM) LTD 


| coopers’ | = BRYNMAWR, BRECONSHIRE | 


i TELEPHONE: BRYNMAWR 312 


: | 
4G MUBLAST can do this fot 


Vacu-Blast is a mobile 4 
dust free shot blast 
system with instantaneous 
recovery of abrasive, dust 
and debris. 
Vacu-Blast is unequalled 
for: weld preparation 
in the fabrication of 
pressure vessels ; plate 
edge cleaning; high 

speed removal of mill- 

scale; tube cleaning; 

etching of calender 
bowls and mill rolls; 
cleaning of structural 
sections; in-situ blasting 
of steel fabrications 
including ship 
repair and plant 
maintenance 

work. 

% : Demonstra- 
WO : tions can be 
sos arranged at 

B your works. 
Please send your request 
for further information to: 


VACU-BLAST LTD., 291 ABERDEEN AVENUE, SLOUGH, BUCKS. Phone: stoucH 24507/9 
Stand No.6, Row W, Empire Hall, Engineering, Marine, Welding and Nuclear Energy Exhibition 























ooper 


‘Nemies 


simply 




















The experience gained through manufacture of precision 
grinding machines for almost a quarter of a century, combined 
with extensive research into current customer requirements 
are co-ordinated to perfection in this extremely sturdy machine 
with controls streamlined for ease and speed of operation and 
accessibility for servicing the keynote of construction. 
Although primarily a plain grinder with a considerable 
reputation for output, accuracy and finish of components; 

a wider range of equipment provides facilities for grinding 
convex and concave radii, angle and shoulder work, special form 
and centre grinding. A self-contained internal grinding 
attachment supplied to order converts the basic machine 

into a precision semi-universal grinder. 








24507/9 


full details on request to 


NEWALL GROUP SALES 


5th European Machine Tool Exhibition, Hanover, Hall 8, Stand 8408 
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MACHINES 

























The Russell Hydrofeed range 
includes : 


e Straight and angular cutting 

models ¢ Automatics ¢ Verticals 

e Special Billet cutting models 
Patented Features : 

e Interlocking Vices — for easier 


setting @ Hydraulic Circuit — 


“ SAW 
SHARPENING 
MACHINE 


for efficient cutting 


Capacity 
11” to 48” blades 


$. RUSSELL & SONS LIMITED = fide Joe fe 


LEICESTER, ENGLAND — COLD SAWING 
, MACHINE 


Backed by over 40 years’ specialised experience Automatic 
: bar feed 





Illustrations show the extreme 
adaptability of the Teleflex Dual- 
Directional system for travel at 
any angle, around corners and on 
curves of both horizontal or verti- 
cal planes, and its outstanding 
suitability for dipping, finishing 
or other processes. 

The long experience of our 
advisory staff is entirely at your 


disposal, 






DUAL DIRECTIONAL 


CHAIN CONVEYOR 
installed for TOMADO N.Y. 
at ETTEN-LEUR, HOLLAND 








Supplied by Teleflex N.V. Rot- 
terdam. this installation for the well-known 
manufacturers of household ware consists of four dual- 


directional chain conveyors with a total length of 400 metres. 


TELEFLEX PRODUCTS LTD 
CHADWELL HEATH - ESSEX 


‘Phone: Seven Kings 5771 °Grams: Teleflex, Phone, Romford 





ALSO MANUFACTURERS OF THE WORLD RENOWNED TELEFLEX CONTROLS | 
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ECONOMN CAL? 


MULTI-DRILLING IN BATCHES OF 50 






Yes, economical — even on runs 








of only moderate length. with a 





Slack & Parr multi-drilling head. 





There is a wide range of adjustable 






and fixed centre drill heads of various 






types available which can be fitted 





to any standard drilling machine. 





From the one machine and the same 






operator production of holes can be 






increased many times. And normal 






through drilling is not all 







multi-heads can be used for counter- 


sinking, counterboring, spot facing, 






reaming and tapping. Standardisation 






oi design reduces delivery time to a 






minimum and interchangeability of 






parts means a rapid spares service 






with the minimum loss of production 






due to normal maintenance require- 






ments. For long runs on_ small 






components the unique’ S.P.K. 






hydro - pneumatic multi - drilling 





machine is available. And, of course, 







there are large multi-heads for special 






purpose machines used on major 






components. Slack & Parr have them 







all — as specialists should. Why not 







test their technical staff’s ability to 






solve your multi-drilling problem ! 





MARINE 
WELDING & 
NUCLEAR 
ENERGY 


EXHIBITION 
ood oLACK & PARR LTD 
(Machine Tool Division 4) 


KEGWORTH NR DERBY ENGLAND 
Telephone Kegworth 306 Telegrams Parr Kegworth 
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CUT OUT FOR THE JOB 


































Helipro carbide tipped Milling Cutter in use at the Belfast 
Works of Short Brothers & Harland, milling S.11 on a 
15 h.p. Kearney & Trecker Horizontal and Universal Mill. 


Cutter Diameter ...... 14” Tooth Load ......... 006" 
Number of Flutes ...... 5 Feed Rate ...... 25” /min, 
2) re 815 Cut: 3” deep < 14” wide 


This Company has developed a standard range of helical 
cutters which are now generally available to the aircraft 
and engineering industry. These cutters feature as standard 
a constant 30° helix angle; the special manufacturing 
process ensures that the carbide is of standard metallurgical 
quality and gives complete dimensional interchangeability 
for replacement tips. 


PRODUCTION TOOL ALLOY CO. LTD Sharpenhoe, Bedford 


Telephone: Toddington 315-6-7 Telegrams: Perpro, Luton Telex: 14-625 
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| PATENT CALIPER GAUGE “®" 


| | Each month one of the seven main advantages of this fine 
e precision instrument will be described. 










































































































































































@® Many different gauging * @ Can be used for either left 


positions can be obtained. or right hand threads. 
@ The anvils are set so that @ Particularly suitable for the 
they do not roll. gauging of acme forms of 
thread. 


@ All shearing action is 


eliminated. @ Can be supplied for “GO” 

only, or “NOT GO” only, or 

@® Particularly suitable for both “GO” & “NOT GO” 
gauging shouldered work. combined. 








NOTE THIS MONTH’S IMPORTANT FEATURE 





CAN BE USED FOR EITHER LEFT OR RIGHT HAND THREADS 


The gauging portion of the Jaws consists of a series of 
annular grooves which have a pitch representing the work to 
be gauged. The gauge can be used, therefore, for gauging 
both right or left hand threads. 











HI Hil THI Write today for a descriptive leaflet to:- 
| | | | | 





|! THE HORSTMANN GEAR CO. LTD., Tees para 724s 


GRAMS: HORSTMANN 


NEWBRIDGE WORKS.BATH. ENGLAND. ane 
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The leading manufacturers 
of spark machining equipment 
now introduce their latest 


A battery of four Sparcatron heads operated from one main control 
unit in conjunction with three auxiliary control units. 


Sole Agents for the United Kingdom BURTON, GRIFFITHS & CO. 


Ls 2 KITTS GREEN 


Mk III Model 


65 kW 


Harvester Tine forging die machined 
from the solid by Spark Machining in 
the hardened state 


2 Jet Compressor Blade Forging Die 


reconditioned by Spark Machining 


3. Layshaft Forging Die, preformed and 


finished by Spark Machining 


SPARCATRON 


Manufactured by 


IMPREGNATED DIAMOND PRODUCTS 
LIMITED 
GLOUCESTER * ENGLAND 


BIRMINGHAM 33 
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Be right in the 


SUPER CENTRE 
A permanent Hardened 
and Ground Socket with 
RENEWABLE HIGH 
SPEED STEEL INSERT. 
Standard inter-changeable 
inserts enable centre to 

be quickly replaced. 

STANDARD SOLID CENTRES 
Precision ground to give 

perfect concentricity. 
Tapers to standard gauges. 
Made in High Grade 
CARBON ALLOY STEEL, or 
HIGH SPEED STEEL BUTI 
WELDED. 






2 ~~ BALL & ROLLER BEARING TYPES — 


REVOLVINGE' CENTRES 


All types of centres are made from the best 
grade steel, and are designed to give greater 
efficiency, take higher speeds, and remain 
true under the most strenuous conditions. 


FRANK GUYLEE & SON LTD 


ARCHER TOOL WORKS ° MILLHOUSES - SHEFFIELD 
Telegrams: ‘‘Guylee, Sheffield”. Telephone : 50061-50062 








THE ARCHER Ask for Lists 
REVOLVING CENTRES Nos. 50B and 835. 


Revolve with the work 
and can thus stand up 
to the higher speeds and 
heavier work demanded 
by modern engineering 
practice. 


















(ARCHER) 


{SMALL TOOLS 














WHEN YOU ARE WANTING NEW 


AiR COMPRESSORS 


DO NOT FORGET THAT WE HAVE 
A COMPLETE RANGE TO SUIT ALL DUTIES 











Whatever it is you need—large or small capacity— 
high or low pressure—we can supply the best 
machine for the purpose, and our fifty y-ars 
of specialised experience are at your service. 


REAVELL & CO. Ltp. 


IPSWICH 












Telegrams: Reavell, Ipswich Telephone Nos.: 2124-5 
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CONSISTENT ACCURACY... 
CONSCIENTIOUS SERVICE . 
CONVI NCING PERFORMANCE . 


CONCENTRIC 
7] COMPONENTS 


Precision Parts that 
meet the highly 
specialized requirements 
of the Car and 
Commercial Vehicle 


I 
I 
| 
| 
| 
l 
| 
| 
: Industries. 
| 


- = = == = = = Ppp 
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As 8 ._.___,, 


| 

| PUSH RODS - BALL PINS - SHACKLE PLATES, 

| THRUST PLATES & ASSEMBLIES ~ MACHINED 
®& I COMPONENTS OF ALL KINDS. 

| 


samen a 


din MANUFACTURING CO.LTD. 


et al a i oy i ni aie ms TYE8C0RN ROAD. B/RM/INGHAMNM 24 
7 roduce a better job in less time ies 
t lower cost 


Telephone : ae Seng 
Telegrams ate” Phone Birmingham 




















THE NEW 


Gee BARBER & COLMAN 





























ee Be ee 


* PRECISION SET-UP ADJUSTMENTS 

* WET OR DRY GRINDING 

* ACCURATE INDEXING 

* PRECISION BUILT-IN WHEEL DRESSER 


* ADJUSTABLE HYDRAULIC TABLE SPEED 
AND STROKE 


* AUTOMATIC FEED AND INDEX COUNTING 
* UNIT CONSTRUCTION 


The new Barber-Colman No. 6-5 Hydraulic Sharpening 
Machine is a precision machine which controls index 
spacing, rake angle, lead of gash, and surface finish of the 
cutting tool to a degree which has never before been reached 
by any commercial sharpening equipment. Illustrated 
literature available on request. 








BARBER & COLMAN LIMITED 
BROOKLANDS SALE : CHESHIRE 


FPHONE SALE 227 TELEGRAMS BARCOL »ALE 
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An automatic 
size controller 
for machine tools 


a 


4 
_ 


L 








a. 


The Deltameter is an automatic size-controller 
worked on an entirely new pneumatic system 
which can be incorporated to control a machine 
too! for continuously accurate production of 
parts, 

Used on internal and external grinding 
machines, centreless grinding machines, etc. 
Can also be adapted for automatic sorting or 
grading. 


For details write to 


<OOLS 


A. P. WARREN LTD 


Distributing Agents and Stockists for 
Cc. E. JOHANSSON LTD ENGLAND 


469 Chester Road 
Old Trafford 
Manchester 16 

Tel: Trafford Park 0576 





Carl Edvard House 
37, Sheen Road 
Richmond, Surrey 
Tel: Richmond 2262/34 
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Craftsmanship 


mm ia 
ne ia 
= 


Ever since their invention, men have 
been intrigued by firearms. They 
handle them lovingly, they use them 


a 


carefully, they (even) 


= 


mmm 
delight in cleaning them 
painstakingly. What 
Guns are made very, very carefully. 
is the deadly 
They do not benefit by mass-production. And they have 
fascination of these 
to be constructed of the finest materials available, 
weapons ? 
and then exhaustively proven. A product which shows such 
evidence of craftsmanship will certainly intrigue 
any man. A Kirkstall Bright Steel Bar, in its own way, is a 
further example of craftsmanship. 
Carefully rolled from the finest steel available, accurately 
heat treated and bright finished 
a 
by craftsmen, with constant check testing, 
it also is a masterpiece. 
Saag, 
PO 
ae. 
* 
Ry 
tay 
We at Kirkstall have worked iron ee 


or steel for over seven hundred years. 


Kirkstall 
Foree 


Leeds + Yorkshire ~ was 


TELEPHONE: HORSFORTH 2821 
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‘If we MUST put the work out ...’’ 


“...make sure we give it to an organization we can trust. 
It’s no good taking the cheapest quote if we constantly have 
to chase deliveries, reject batches or iron out other people’s 
problems for them. Remember, our own reputation’s at 


stake, John...” 


Tying yourself to an outside supplier on long-run 
production certainly calls for caution. But if you 
look for experience, integrity and responsibility, 
you can find yourself in the happy position of 
having a _ virtually automatic extension to 
your own organization, completely free from 
administrative demands and from any necessity 
for close, personal supervision. 

We are currently fulfilling long and short-run 
contracts for many _ nationally-known manu- 
facturers, involving presswork up to 400 tons, 
spinning, welding, fabrication, finishing and 
complete assembly of a very wide range of articles. 
We cordially invite you to come and see us in 
action, and judge our capacity and standards for 


yourself. 


‘* .. give it to Adams Bros. & Burnley.’’ 
| Ea: | 
( a 







zs 
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ADAMS BROS. & BURNLEY LTD. 
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One of the HB3/12 
Radial Drilling Machines 
in action in the works 
of Rotary Hoes Ltd. 


You get SPEED 
and PRECISION 
with RICHMOND 
Radial Drills. 


HBS 


RADIAL DRILLING MACHINE 





Drilling radii 3’ 6". Drilling capacity 2” in mild 
steel. Central control levers. Nickel chrome 
steel driving gears, heat treated to 100 tons per 
sq. in. and ground on the teeth. Twelve spindle 
speeds (20-1,000 r.p.m.) for economical tapping, 
boring, drilling, in steel or alloys. Full details 
on request. 


MIDGLEY & SUTCLIFFE LIMITED + WHUNSLET : LEEDS 


Tel.: 76032/3 








Elmgrove Road, Harrow, Middx. Tel: HARrow 6411 (5 lines) 


(nd) jo69 
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Tachines 
works 
Ltd. 


There are no better diamond tools than those manufactured 





by Impregnated Diamond Products Limited of Gloucester. 
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Telephone: 122] (6 limes) 
and at LONDON, GLASGOW, BIRM 




















type machine supplied to a Midlands 
Motor "Ger Works. 


ie 


DE-GREASING 
AND CLEANING 
MACHINES 


A Rotary Drum machine for removing swarf anu 
grease from small components. 












Supplied for the washing and drying of Tractor A model * A’ machine, washing parts of motor 
parts. Crank Shafts, Sumps, Pressings, etc. car engines prior to assembly. 


Dawson Metal Parts cleaning machines are supplied for all branches of the engineering 
industry. Their chief characteristics are robustness of design, small number of working 
parts and simplicity of operation. Space only permits the illustration of four of the 
many types of machines built for quick economical washing and drying of Metal Parts. 
Sole Distributors 
DRUMMOND-ASQUITH (Sales) LTD., King Edward House, New Street, Birmingham. 
Telephone—Midland 343! 


Manufacturers —-DAWSON BROS. LTD., Gomersal, LEEDS London Works—406 Roding Lane, South Wood- 
Tel.—Cleckheaton 1080(5 /ines) ford Green, Essex. Tel.—Wanstead 7777 (4 lines) 
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AUTOMATION OR OTHERWISE 


let Wild-Barfield fit 
heat-treatment into 
your production line 





More and more production engineers are finding that the installation of Wild- 
Barfield continuous furnaces speeds up production flow and helps to cut costs. 
By bringing heat-treatment right into the production line, delays and wasteful 
handling are eliminated. Wild-Barfield make a wide range of continuous furnaces 
for normalising, hardening, tempering, carbonitriding, bright annealing and other 
applications. All are built to the highest standards of workmanship to meet the 


requirements of production engineers and metallurgists. The Wild-Barfield 
Research Department is available to advise on your heat-treatment problems. 





ELECTRIC 


WILD 
BarreLD FOR ALL HEAT-TREATMENT PURPOSES 


FURNACES —_—_—_ 


WILD-BARFIELD ELECTRIC FURNACES LIMITED 
ELECFURN WORKS, OTTERSPOOL WAY, WATFORD BY-PASS, WATFORD, HERTS. Telephone: Watford 6091 (8 lines) 


WB37 
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The hydraulic system is frequently the 
blood-stream of a machine tool. Its 


operating efficiency depends on the 






continued well-being of its hydraulic 
circuits and pumps. You cannot afford 


to take chances with these essentials. 


ae - 


Choose hydraulic fluids with care and 
if you have any doubts at all, 


consult your FLETCHER MILLER 





representative. He will advise you on 


GENA ALMARINE 


THE MACHINE TOOL LUBRICANT FOR ALL GREASE POINTS 


the correct grades for any particular 





machine tool and his advice is backed yi 












by the specialised knowledge gained 
by FLETCHER MILLER over many 





VETA 


FOR HYDRAULIC SYSTEMS GENERALLY 














years. 
> 1 eee nae 

FLETCHER MILLER Wachine lool Lubricants 

FLETCHER MILLER LTD ° ALMA MILLS HYDE : CHESHIRE 

Telephone : HYDE 3471 (5 lines) Telegrams : EMULSION - HYDE 
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ers 


The only caper our Oldest Hand ever cuts, owing to his generous propor- 
tions, is the one that goes with boiled mutton. Our latest apprentice, 
however, is not unknown to lead the old man a dance at times. 
“* Get down off that barrel, Pavlova,” our Oldest Hand 
orders sternly, “‘this is business, not ballet.” 






“Bally ’ot business, if you ask me,” 

retorts our boy. 

“Just pour a little Sternosol-Six* ; 

over yourself, lad,” our old ’un ¢ 
advises, “ it’s known for cooling ‘\ 
harder working things than you!” . 


iailiaa mess 






\ 


* Please write for our cutting oil Schedule SS638. 
STERNOL LIMITED - ROYAL LONDON HOUSE - FINSBURY SQUARE - LONDON, E.C.2 - Tel. MONarch 3871-5 
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SHOT BLAST NOZZLES 


Glostics Ltd 


AGENTS : IMPREGNATED DIAMOND PRODUCTS LTD « TUFFLEY CRESCENT : GLOUCESTER 








The Institution of Production Engineers Journal 





Whichever way you 
Look at tt 


C\A|R/B/T/DIE 
















Look at it this way—Edibrac 
: - read backwards spells carbide 
—and Edibrac carbide tips 

spell longer life! 
































Write for further information about 


CENTURION TOOLS TIPPED WITH EDIBRAC 
HIGH GRADE CEMENTED TUNGSTEN CARBIDE 








Made Entirely by EDIBRAC LIMITED CENTURION WORKS, BROADHEATH, 'ALTRINCHAM, NR. MANCHESTER 


eer easier oS 











Think hard-think EDIBRAC/ : 






“ Newallastic” bolts and studs 
have qualities which are abso- 
lutely unique. They have been 
tested by every known device, 
and have been proved to be 
stronger and more _ resistant 
to fatigue than bolts or studs 
made by the usual method. 


S 
. 


POSSILPARKR GLASGOW: N 
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0.D.H. MOUNTED 
ON SINE TABLE 


COMBINES THE HIGHEST PRECISION WITH 
ROBUST CONSTRUCTION e@ MAG. UP TO 1,000X 


Combining the following features: Dead centre, adjustable drive 
for zero settings, large vernier screen reading direct to 6 secs. 
(estimation 3 secs.) and conforms to N.P.L. Specification 
MOY/SCMI/56. Patent No. 599708. 


MAIN DIMENSIONS 


Height of Centres... ecsneeee 48” (117.5 m/m.) 
Centre Distance (on Base) 24” (610 m/m.) 
Size of Face Plates................ 7%” dia. (190 m/m.) 
Size Of Cemtrres....n.eeco. coe sn-neeeee-NO. 2 Morse Taper 
WEIGHT OF HEAD 2 Ibs. 


PRECISION 
GRINDING, LTD. 


MILL GREEN RD., 
MITCHAM, Surrey 


‘Phone: MITCHAM 3014 








O.H.D MOUNTED ON 
JONES & SHIPMAN 540 
GRINDING MACHINE. 
CONTROLLING SERRA- 
TIONS HELD TO A 
TOLERANCE OF 0002’ 
BOTH FOR SPACING 

AND DIAMETER 


A SUBSIDIARY OF GEORGE H. ALEXANDER MACHINERY LTD. 


82-84 COLESHILL STREET, BIRMINGHAM. Phone ASTON CROSS 3264 
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PROMPT DELIVERIES — 
FROM STOCK 


A genuine off the shelf service for all machine shop equipment is 

offered. Comprehensive stocks of ‘ Galtona O.K.” Serrated blade cutters; 
“ Galtona”” Ground thread taps and dies; twist drills; | & S Tools; 

Vices; H.S.S. Milling cutters and reamers; Carborundum products; 

lathe and drill chucks; socket head screws; precision tools; 

power transmission appliances; belting, pulleys and mill gearing; 

mill furnishing; machine tools and equipment:— 








STEELHOUSE WORKS - OLIVER STREET : BIRMINGHAM 7 


Jelephone Aston Cross 300/ (12 ums ME delegrams Cogs Birmingham 





~ fC ») NORTHERN AREA OFFICE: A. V. Green, Britannia House, Wellington Street, Leeds, ! . 
& LONDON AREA OFFICE: A.J. Percy, 240, Romford Road, Forest Gate, London, E.7. 


=~ 
SA EVERYTHING FOR THE 


ENGINEERING SHOP 


% TELEPHONE 


BIRMINGHAM (Heaa Office) 
ASTON CROSS 3001 
LONDON OFFICE 
MARYLAND 2564 


LEEDS OFFICE 
LEEDS 21212 





F/4/1 





This new technique outdates every other 
method of machining light alloys 


High speed routing, as developed by Wadkin, offers big possibilities for cutting 
production costs on a wide range of profiling, pocketing, or face milling. 

By employing cutting speeds up to 18,000 r.p.m., components are machined} 
in a fraction of the time taken by any other means. The precision Radial 
Router H.Y.R. illustrated, is the latest addition to the Wadkin range. 
It is built on much heavier and more robust 
lines than previous models, and provides 
greater precision when working off the 
bottom of the cutter. Full details of 
this machine are given in 

Leaflet No. 850. 




























GUIDE BUSH 
TEMPLATE SSS==r 


| “oT | TUNGSTEN & 
} | | /CARBIDE TIPPED 
TEMPLATE | sip | / CUTTER F 
SUPPORTS OR | Ss 
FIXTURE iN beat 
pal B 


Wadkin Heavy Duty Precision Radial Router HYR routing a component from the solid. 


& 
Telephone ; Leicester 67114 Wadkin Telephone : MAYfair 7048-9 
Wadkin Ltd., Green Lane Works, Leicester. a London Office : 62 Brook St., London, W.! 
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aan STAMP/NGS ALLIANCE LTO. 
8/RMINGHAM 


Although designed primarily for 
the machining of light alloys, a wide range 
of speeds and feeds gives the ARCHDALE 
18” VERTICAL remarkable scope on many 
other materials. A typical example of this 
versatility is seen at the Birmingham 
works of Stampings Alliance Ltd., where 
it is applied to good effect in sinking 
cavities in chrome—nickel—molybdenum 
die steel. There are 18 spindle speeds 
ranging from 18 to 2,000 R.P.M. and 4 rates 
of longitudinal table feed for each speed. 
The spindle has rapid and fine vertical 
adjustment and the swivelling head 
machine gives up to 45° inclination each 
side of the vertical. 


RONDA =a 


VERTICAL a 
MILLERS WITH FIXED OR SWIVEL HEAD.. 


JAMES ARCHDALE & CO. LTD., BIRMINGHAM 16 


A member of the Staveley Coal and Iron Co, Ltd. Group 
SOLE SELLING AGENTS: ALFRED HERBERT LTD., COVENTRY 
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institution publications 


Recent additions to the list of publications 
published by the Institution of Production Engineers are : 


* 


Now reprinting 
in response to demand 


“§o You’re Going to a Meeting” 


by SiR WALTER PUCKEY 
Price 5/- per copy 
(plus postage and packing) 


“The Teaching of Production Engineering at University Level” 
(Report of the Delft Conference — reprinted from 
the Journal) Price 3/6 per copy (plus postage and packing). 


“Variety Reduction—Simplification, Standardisation, Specialisation” 
Two Papers by Professor H. W. Martin 

(published jointly with the British Standards Institution and the British 
Productivity Council) Price 5/- per copy (plus postage and packing). 


“The Scope for Operational Research in Industry” 
by Stafford Beer. (The 1956 George Bray Memorial 
Lecture) Price 10/- per copy (plus postage and packing). 


The above publications may be ordered from the 
Institution of 

—_ -) Production Engineers 
10 Chesterfield Street 


London W1 


6-H! 


All remittances should be made payable to 





STORAGE 
SPRAY 


‘The Institution of Production Engineers” 
JACKETED 
CHEMICAL 


MIXING 
HEATER 
LEAK TEST 


COOLER 








REACTION f 
r all purposes 
ees of all types fo purp 
wo : ——- PRESSURE 
SEPARATOR We offer an unequalled service in the design and fabrication 
HYDRO of this highly specialised class of equipment. If you have ro 
ROAD WAGON any problem involving bulk storage, handling, conveyance or FILTER 
CONDENSE processing of liquids at normal or maintained temperatures, MIXING 
OIL it is possible that we could save you considerable worry, REACTION 
ACID much time and money. ACID 
FUEL JACKETED 








BYRON WORKS, BLAGKHORSE LANE 
LONDON, E.17 -* LARkswood 4411/4 


WB: BAWN 


& COMPANY LIMITED 











IT PAYS TO COME TO BAWN’S FIRST! 


ko 2 
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CERROMATRIX 


jouts punches in thelr place 





Mounting punches in punch plate with Cerromatrix 
| instead of cutting individual locations saves days of 
valuable toolmaker’s time, and also obviates the 
necessity for machining non-working surfaces. Tools 
: made in this manner are still in use after blanking 
i over a million pieces. 





CERROMATRIX — LOW TEMPERATURE-MELTING EXPANDING ALLOY 
Mining & Chemical Products Ltd - 86 Strand, London, W.C.2 - Telephone: Covent Garden 3393 


70-76 ALCESTER ROAD SOUTH - KINGS HEATH - BIRMINGHAM 14 - Telephone: HIGHBURY 2281 
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Ratcliffe 


SPRINGS 





Specialists in pipe assembly production 


Coppersmithing. 

Tube Manipulation. 

Argon Arc and Gas Welding. 

r Production of Pipe Couplings to 
D Customers’ Requirements. 

RING Works Precision Machining to A.LD., 

A.R.B., LF.V. requirements. 


AS Kealeliffe 


CRAWFORD sp 


Please send your enquiry to:- 
THE TUNGUM CO. LTD: CHELTENHAM - ENGLAND 


Ratcliffe Springs never lose their temper ! 

















TUBE BENDING MACHINERY 


HAND OPERATED MANDREL BENDERS 
SERIES “DB” 


Hand-operated Mandrel machines to produce full 
bore bends on extra short radii, cold and 
unfilled. Capacity, according to model, up 

to 1)” dia. light gauge ferrous tube 





and 14” dia. non-ferrous tube. 


Type DB14 


Average production rate, at 
least 60/80 full bore 
bends per hour. 


MOTORISED MANDREL MACHINES 
SERIES “MD” & \ 
\ \ 

\ 

\. 





Motorised Mandrel machines for the 
production on a repetition basis of full 





bore bends on extra short radii. Capacity, 

according to model, up to 44” dia. light gauge ferrous 

tube, 6” dia. non-ferrous tube and 4” nom. bore Gas and 

Steam. Tooling can also be supplied to bend squares, rectangular, 
elliptical and oval tube and most types of angles, sections and extrusions 


Full details on application to :- 


HILMOR LTD . (SALES AND SERVICE) Type MD2B 


CAXTON WAY : STEVENAGE ‘ HERTFORDSHIRE ° ENGLAND. 
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CHASER DIES 


CEJ PRODUCTS Everything that care and skill can contribute go to 
Ground Thread Taps ensuring that CEJ Dies will be correct in every detail and 


Screw Plug Gauges fully meet your requirements. 


Screw Ring Gauges They are manufactured from specially selected H.S.S., 
Circular Chasers and Holders correctly heat treated; produced by the most exacting methods, 
Round Dies rigidly inspected in all thread elements and actually 


Thread Milling Hobs 
Thread Rolling Dies 
Plain Plug Gauges 


tested before despatch. 
CEJ Chaser Dies can be used in CEJ 430 Die Heads and 


Coventry and similar type Die Heads. 


Mikrokators 

Micro Snap Gauges 

Surface Finish Indicators 
Micrometers 

Bore Gauges 

Deltameters (Automatic Sizers) 
Drill Chucks 

Dynamometers 
Extensometers 

Plain and Screw Snap Gauges 
Plain Ring Gauges 
Gronkvist Drill Chucks 
Dial Gauges 





Tapping Attachments 
Multiple Interference Microscopes 


Vernier Height Gauges 


AsIoDs AND AsPll. APPROVED 





SOUTHFIELDS ROAD, DUNSTABLE, BEDS. TEL: DUNSTABLE 422/3/4 


DHB/S064 
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Filtration problems 

can make it a dogs life— 
but if you put us ‘on the 
right scent’, our exper- 
ience—over a quarter 
of a century—in the 

< specialised production 


of filters, strainers 












e 
Ape Ay floats and ventila- 
e 
54) 
onees : tors will, no doubt, 
SS 
ane. enable us to 
ater 
£5 A 
2. solve your 
we 
roblems. 
PS P 


- 
e 
o 


: . Send for our 
catalogue 
No. IPE 57 






Intermit 
Limited 
BRADFORD STREET: BIRMINGHAM 5 


Telephone : Midland 7961 (4 lines). 
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600 Group Service 


to the 
POWDER METALLURGY 


INDUSTRY 


sons AND COMPANY LIMITED 


Wood Lane London W.I2 Telephone: SHEpherds Bush 2070 
Telegrams: Coborn Telex London 











SM/12755 


SH SPEED SERVICE TOOL © {22 


he 
t 


j 


THE FIRM WITH 


HALF-A-DOZEN 
JIG BORERS for 


PRESS TOOLS 


etc. 


HIGH SPEED SERVICE TOOL CO. LTD. 
Maple Road, Surbiton, Surrey. Elmbridge 1135-7 


STUDER PROFILE GRINDING A SPECIALITY 
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" CENTRE 
LATHE 














2 h.p. motor, 8 speeds, 30 - 437 r.p.m. ; also alternatives, 
44 - 640 r.p.m., 50 - 750 r.p.m., 60 - 874 r.p.m. and (when 
fitted with 2-speed motor) 30 - 874 r.p.m. Sizes to admit 
45", 54” and 72” between centres. The cabinet base 


illustrated is optional. 


WOODHOUSE & MITCHELL 


WAKEFIELD ROAD . BRIGHOUSE . YORKS 


TELEPHONE: BRIGHOUSE 627 (3 LINES) TELEGRAMS: “WOODHOUSE, BRIGHOUSE’ 
WM.19 
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Give A LIFT 
_- TO GREATER 
“PRODUCTION 








Sturdiness and reliability are the hall-marks 


H ae of all Ransomes products. Our forklifts are 

WE INVITE YOUR pai aes designed for the toughest job, not for the best 

° t or even average conditions. The many special 

L & t ENQUIRIES FOR i isa features of Ransomes Forklifts mean high 


Stemmons operating efficiency and maximum reliability, 
Capstan, turret and centre erence with lowest maintenance and downtime 
costs. Ask for catalogue—or a visit from 
U s lathe work : Milling all Sea | our mechanical handling experts. 


types— internal, surface 


bs a and universal grinding. 


GSIP jig-boring, drilling, 
YO U R shaping, honing, etc. also 
for tool work. Ours is a 
complete machine shop to 


oy A eS a é ee - meet your every need. 
Ss a Oo P A.|.D. and A.R.B. 


Approved. 
MARSDEN & SHIERS LTD. 


DAVIS ROAD - CHESSINGTON - SURREY 
Phone ELMBRIDGE 5333-4 


Our range of Electric Trucks 
includes Forklift Trucks, Platform, 
Trucks, Cranc-trucks and Tractors 
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BUT IT’S 
BETTER TO 


INSTALL UDAL x 0 LT 3 TON 


PRESS GUARDS PNEUMATIC PRESSES 


r * For 
Seen eeeeeereerr” BLANKING, PIERCING, 


BROACHING, FORMING, ETC. 


OR WHEN USED WITH A VIBRATOR FOR— 


RIVETING AND PEENING. 





‘nanan eanae” 
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Many a pressworker exposes himself to danger because the 
guard slows him down, irritates him, frustrates him. That’s 
one good reason for fitting Udal * Fastrip’ guards. Guard and 
clutch are synchronised to ensure split-second timing, allowing 

the highest standard of safety without impeding production. HOLTITE 5 TON 
Send for details today. CLAMPS 


These versatile Toggle 
Clamps are available 
in various sizes. For 
powerful grip, accurate Write NOW 


and speedy location of II detail 
A any work they have nod leas 
PRESS GUARDS JAMES HOLT ENGS. LTD. 


MILTON WORKS, MULE ST., BOLTON, LANCS, ENG. 
mus Phone: BOLTON |209 am 














J. P. UDAL LIMITED 


INTERLOCK WORKS, COURT RD. 
BIRMINGHAM 12. TEL: CAS 3114 
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tool steels .... 


Not so many years ago Edgar Allen’s Spanish customers 
used to indent for and we used to supply barrels of 
Sheffield water for hardening tool steel; it was reputed 
to have almost magical properties for this purpose. 

It was a myth like the pinch of secret powder or 
other mysterious ingredient added to the crucible at 
the last moment, and all the rest of the mumbo-jumbo 
behind screens which was once supposed to make one 
tool steel better than its competitors. The cold blast of 
scientific method blew this nonsense away. 

Yet some tool steels still improve upon the rest; what 
is their secret? In the case of Edgar Allen Steels for 
Tools the mysterious ingredient can be defined by that 


> 


useful (if unorthodox) word — “know-how”. It is a 
complex of our long experience, of what we learn 
from a study of our customers’ problems, of our 
determination to have everything of the best, of our 
own constant researches into improved methods, control 


of composition and of treatment. It sums up into our 


being able to offer from our whole range — 


THE RIGHT STEEL FOR ANY TOOL 


e e To EDGAR ALLEN & CO. LTD. IPE/TS21 
Edgar Allen ¢ Co. Limited HEFFEL 


IMPERIAL STEEL WORKS - SHEFFIELD - 9 





For this Booklet post the coupon to-day 


Please post data on Tool Steels to 
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Designed to replace the widely used FID 
and FDC Models, comes the SKY-ZONE 
“ECONOMIST ’ . . . Coventry-Climax’s latest 
tool for economical handling. To Management 
the ‘Economist’ means a new tighter grip on 
handling costs . . . offering valuable reductions _ 
in first costs as well as operating and 
maintenance savings. To the handling supervisor 
the ‘Economist’ means the greater efficiency 
attending modern design and engineering 
advances plus the convenience of many of the 
easy-servicing features of the Sky-Zone 
CDFT range. 
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Available in 3,500 and 4,000Ib, 
capacities. With Coventry-Climax 
or Perkins Diesel Engine. Also 
available with petrol engine. 


A new low-priced Fork Truck 


ENGINEERING REFINEMENTS 

New non-crash easy-change constant-mesh gears. New long-life double-reduction final drive, and 
fully floating axle shafts. Quick-change clutch. Powerful hydraulic brakes. Choice of power. 
Coventry-Climax or Perkins Diesel engine. Petrol engine also available. 

DESIGN IMPROVEMENTS 

Modern clean-line appearance. Greatly improved weight distribution. Low slung tanks and low 
c/g of ballast ensure excellent stability factor. Uncluttered floor, easy rapid access for the driver. 
SIMPLIFIED MAINTENANCE 

Maximum servicing accessibility. Quick-change clutch. All vulnerable 

components within frame and protected. 

GREATER DRIVER COMFORT 


Clear safe driver vision. Full view of load at all times. Convenient 
controls. Effortless hydraulic rack and pinion steering. Powerful hydraulic 


brakes. 
.@ 
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P , t nl 
COVENTRY-CLIMAX ENGINES LTD [DEPT PE] *° COVENTRY * ENGLAND 











